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R E FA C F, 


An'uiiimi Noliiiui.* Ilf llie of Sfionci' l/cijiuf coii.jilfU d, tijo 

rli!t\ (K\ohf" upon us of n’turnin^ thanks to ils minioroa-’ suh- 

, not only for ihoii tontinucd su])poii, hut alf-o for tlioir occasional 

« 

^■(fiiinniiucaf !oio, ihi'' plca'iirc is "Tcallv cnhaniad hv tlic rivcuni'-tanoe, lliat 

» 

the ciicyl.iti'. n of tlio work durinrpthi pa.-l wear has consnlorahiv incrcasi'd, 
.1 lo.'oik't pioof. that in,llu' Midst of the idinosi innumcrahlc periodical' 
of ini'pie-v'iit da\, the Alag.i/’.ine oi’ Science still retain--^the hi;>-h eliar.ietei 
» 'vhieh j(s iiHiit-at tii-1 [irociued for it, and also that the labours of the 
new Kditor luue bet n such as tii insure <;-euc ral approhaflon. 


As It iinist doi'ditlc's In- -gratify ini^ to ail !o\i rs of Science to witness the 
prosin-ntv of woiks i ak ulated to jno-noti tin- Knowledge of t'le Pulilie on 
such subjects; we iiia\ miutiou ns luklilioiial ti sln^ionv to the interest taken 
in tbc one befoie u-s, tin- .-^iiat inere.i'i jii»Ihe n-ndicr of coirespondents, 

(lurin'^ the ^nist >'ear iieail-, tbiec bundud i .ipmiis'liavt lieeti answered, 

* «* 

and !dth(m;i;ti tbc'C^ liave invoked occasionally eoii'idtiabk- I liumr and 
Teseareh, \v,‘tinst onr reiiliLs have at all linn s Incn ti ndeia'd with a c onvtes\ 
v^lnch has sliewii an endeavour to tieat all with resjieetfiil attention, even 
v'liere wc Imve not been .ifikj to jiroenre perfectly sati^l'aetorv answer-, to 
the queries proposed to us. « 


We *ln\ve the pleasure of ainionnein”-, that vve have engairi-d tlie ser¬ 
vices of a j^enlleinan well qinddied for tin- task, to fniinsh iis with a trans- 
laljoii ol Jus.sicu'.s celebrati d woik on llotanv, w Ineh will bom fntie to time 



. I’ttHKACK. 

a})pt':«r in oiir ]»a^ps ; it will hr illiUKtratril %vitli r\p]ariatory wood cuts, and 
wil*, when coiiiplctr, form a valuable treatise on this moat interesting and 
u‘>efu] Srirncc. 

And now while* we hearlily thank our contributors and readers for tlieir 

• • 

past patronage, we beg to assure ^lem tltht we shall use our ■utmost 
endeavours to place before them in the future Numbers of ouV unaspiring 

little work, such matters as will contribute both to their amusement and 

« 

iditi(*ation, and wc trust that a still greater advance in its circulation wUl 
continue to encourage our labours, and bear tcstinio'iy to our fu\ ourable 
reception by an enlightened ijublic. 

J 

Alarrh iH-t.j. 




Method of Arte of Driiing 

iktou^h the 4.hh Box 
(tf> thf Bat 



NEW STEAM COACH FOR COMMOI^ ROADS. 

• • 


VOL. VI.— 262 . 



























THE VlAGAZINE OF SCIENCE. 




^tram Coad; far Camtnan iHaafTi^. 


iance 

'of steam power on 
common roads wan 
attempted to be car¬ 
ried into practice 
imany years ago, but with an un¬ 
successful result; owing to the 
combined opposition qf the fu¬ 
rious raifway mania, then epi¬ 
demic, and the imperfections at¬ 
taching to the various steam 
carriages then brought forward. 
The jiresent juncture, however, 
promises greater success, as pub¬ 
lic feeling, as well as public opin¬ 
ion, is now beginning to run 
strongly and stcdfastly ogninkt 
the railway system: in addition 
to which, we believe we shall be 
able to give a design for a com¬ 
mon ro<iil steam coach, which, by its freedom from 
the vices attendant upon the plans brought forward 
heretofore, at once removes all difficulty to be 
apprehended on that score. In short, we are of 
opinion that the time has arrived when steam coaches 
on common roads may be emp1oyed(|vith success ; 
and we are anxious to be the herald of that blissful 
consummation. 

The great obstacle heretofore expe||enced to the 
success of steam-earriagcs on common roads, has 
bec'n the impracticability of hanging them on effi¬ 
cient springs, Tliis is a more difficult thing to do than 
might at first sight appear; for at the same time 
that there must be .a rigidity between the cylinder 
and the axle to transmit tlie engine power, there 
must be a flexibility to enable the springs to act. 
If the springs be impeded in their action, or he too 
strong and rigid, the machinery will be ^soon 
knocked to pieces in consequence of the eoni'us- 
sion of the road : while again, if we suppose the 
springs to be suffieiently/'lastie to obvia|e this evil, 
and that the cylinder and avh are directly connect¬ 
ed, the springs will yield to every stroke of the 
engine ; and the alteration in the relative positions 
of the axle and cylinder, consequent on this move- 
'merrtv will cause the piston to strike with violence 
tlie eylindet lop or bottom. Tills striking of the pis- 
ton may, indeed, he obviated by making the cylinder 
of an extra length; but this, again, involves the evil 
of a great wasA of steam, and iutroduees exressiVe 
complexity into the valve’gearing. Here, then,*^ 
steam coache.s on common roads have stood, in a 
dilemma they have not a.s yet been able to surmount, 
—they have not been able either to avail them¬ 
selves of eflicifiit springs, or to io without them ; 
and we are thorou^ly assured that they cannot be 
successful until this difficulty has been surmounted. 

The particular form of steam coach we would 
rccommqnd is shown in the Engraving; and the 
nature of the contrivance by which a free play to 


the springs is made consistent with the right opera¬ 
tion of the piston power, will at once appear on 
inspection. The variety of boiler we have adopted 
is that invented by Mr. David Napier, and used in 
a nurobpr of steam vessels. It is strong, and 
compact; carries little weight of water, and pro¬ 
duces a plentiful supply of steam : it also admits of 
being easily repaired. Of the other parts of ^he 
plan we have no room to say anything; nor ts it 
necessary that we should, for the drawing makes 
thAn abundantly plain, with ftie aid of the follow- ' 
ing riiferences^"—A A A, boiler; B B, timk tor feed- 
water ; C C, firing spare ; D D, f|jfime for supiiort- 
ing boiler; E, cylinder; F, dnving wheel; (I. 
wheef for steering; H H, steering gear ; 1, locl<«up 
safety-valve ; J, spring Imlanco; K, chimney. , 

Our limits only enable us, in addition to this, to 
explain, that the conucfting-rod is attached iiwme- 
diately to a crank or link fixed on the upper car¬ 
riage ; and from thenee the motion is conveyed to 
an intermediate crank or btik, fixed neither to the 
upper nor under carriage, but to the e\tremi(y of a 
jointed iron, like a great pair of compasses, silftated 
between them. From this last point, the motion 
is conveyed to the eraiik which turns the wheel; 
and a moment’s insjieclion of the Engraving will * 
show that the upper carriages may be dejiressed or 
elevated, or moved, indeed, many direction, without 
vitiating the moOement between the wheels and en¬ 
gine. The liiji joints are, of course, of thif ^11- 
and-%ieket description, and a socket and universal 
joint an'introduced into the steering ajiindle- The 
accoftimodationof the power to the resi!>tanqf,so that 
a greater power n^iy be pven out in asi-cndiiig hills, 
is areomplished by a variation in the degree of e.x- 
pansion; an e.xpedicnt presenting no difficulty, and 
already practised in steam navigation. 

Such is the steam-carriage proposed by the coil- 
duetors of that very popular work “ the Arlizau” ; 
and which to our thinking, is highly recommended 
by its simplicity of construction, and its adaptation 
for remedying the imperfections in previou-s steam- 
coaches. . 


©art of impratiplr ^tcam 

* <®iTBtnr. 

The Earl of Dundonald has long been known to 
possess mechanical genin.s of a high order. He 
lias been many years in perfecting an invention on 
whicli numbers have laboured, but hillicit with 
small sufcess—wc mean^ a rot.atory steam-engine. 
His lordship has just piescnted a petition to both 
Houses of Parliament, praying that his patent for v 
tins invention may be prolonged. The petition gives 
an account of the chemical di-scoveties of h'sfatlier, 
which, although of great value to the public, were a 
souice of great Ifcss to himself. Lord Dundonald then 
proceeds to the subject «f his own rotatory steam- 
engine, the merits of which are only beginning to 
be recognised as the patent is about to^pirj,; 
the states that " unless he shall now obtain from 
the justice of your Ilonouialilc House an available 
extension of his patent right, the wli<15e of his time, 
thought, labour,^anxiety, together with the heavy 
expense of numerous experiments, to perfect the 
mechanical simplification of the steam-engine, so 
as to produce at once a revolving motion, must be 
lost to the petitioner.” One of these revolving en- 



THE MAGAZINE OP SCIEMCE. 


3 


gines has been erected oii the Well of Her Majes¬ 
ty’s Dockyard, at Portsmouth i and the following 
is an abstract of the official report made to the 
Board of Admiralty, from repeated experiments 
made with this engine. 

The method of testing the revolving engine has 
been by the use of a friction band and lever—the 
lever was six feet long; to its end were suspended 
wei^ts in suilicu'nt quantity to bring the mean 
, velocity of the pistons to the best practicable con¬ 
dition. The amountspf the weights and the spe^ 
at which ti* pistons were going per minute were 
noted ■, also, the number of entire incncs of witter 
evaporated per minute, in order to ascertain at 
whiU expense of steam the engine overcame tli# 
fiicnon of the band. The obseivations wer8 as 
follows:— 


Time the experiment lasted m minutes. PO 

hluio^r of revolutions per minute. 50 

Weight raised in pounds... 185 

Water evaporated in cubic biehes . 429 

Vacuum by the burometer in biches .. 27 

Steam pressure in the boiler. 4^ 

Steam by the Indicator . 1 


Uegme ul teiriperature of the condensing water.. 100° 

The above was the result of six consecutive cx- 
j priments, tne mean of which is taken as a data ; 
by which it is obvious that this engine, with all its 
mechanical infirmities, (consequent on oversight 
and want of’expericnce in the construction of the 
liist rotatory engine ever made oft low pressure 
prpia,’pT'si. exerts a power of lOJ Worses, at an 
cxpciiditure of steam not exceeding per horse p> 5 wer 
that of Watt ;s(leducting, as is the case in alf inves¬ 
tigations |>f the kind, the amount of steam con¬ 
sumed in overcoming the friction qf' the engine. 

in my first report, says the superintendent engi¬ 
neer, 1 expressed considerable fear that the mutual 
atiraction of parts would occasion speedy dcstruc- 
tidh. Judging from analogy presented by me¬ 
chanical movements in various machines, 1 have 
now, however, carefully examined the interior of 
the engine, and find the pistons, cylinders, air- 
pumps, and valves in as good coiidiflon as they 
were in my last report; and to my great sunrise, the 
flap valve which divides the plenum from the 
vacuum? and which has such an inconceivably 
small surface of contact with the piston, is now in 
as perfect order as on the first day of being set to 
work. The fact of this very important instru¬ 
ment being in such good order is further confirmed 
bytUie temperature of the condensing water from 
the liot well, and by the amount of tlie vacuum 
wbieh, for several months before, and for six 
montfis•since the last alterations were made, has 
been steadily and uniformly good—never has the 
quicksilver been below 27 inches, and frequently 
[its altitude has been 28}. There is not at present 
an engine under my superintendence in this Dock¬ 
yard that can produce a vacuum superior to this. 

The advantages this engine appears to possess 
are, its being compact, and occupying considerably 
less space thdn the common engine ; it affords the 
means of employing the direct action of steam to 
produce rotatory motion, without tlie intervcnlioq 
of complicated machinery. The velocity of this 
engine under steam pressure is not circumscribed 
by reciprocating laws ; but as its parts move in 
circular orbits, it possesses the me^ns of attaining 
a higher velocity than the beam engine; and at the 
present time, even in this imperfect exhibition of 
the principle, its velocity has approached progres¬ 
sive accelerations. 


In manufacturing this kind of engines, there 
are no difficulties present to the workmen which 
they cannot overcome. The chief parts, oV those 
which require the most accurate attention, can be 
submitted to the unerring operation of the turning 
lathe and planing machine s hand labour, the 
most tedious and expensive of all processes, is 
scarcely requir^ ; therefore, the first cost of these 
engines may with propriety be estimated at less 
than-thst of reeipfiacating engines; and in restori. 
ing such parts as may be unavoidably broken or 
worn out, equal facility and economy present them¬ 
selves. The weight also of the whole structure is 
considerably reduced. 

Such peculiar properties as these give to this 
rotatory principle an adaptation worthy of atten¬ 
tion, especially for services wherein compactness 
and liglitness, vivacity of operation and precision, 
are paramount objects., 

(Signed by the Superintendent Engineer, Her 
Majesty’s Dock-yard, Porlsmouth.'j 

We understand that the Janus steam-frigate, 
lately launched, is being fitted up with revolving 
engines on this principle ; and that the boilers are 
on a new construction, also patented by Loid Dun- 
donald, whereby very considerable saving of space 
and economy of fuel are efiected. 

jFoififtT Organtt Urmafnit in ISrnmark, 
Siusftcalm, an^ jicln ^calantr. 

Some men in digging lately near the village of 
Pajipenbuhl, in Denmark, discovered at the depth 
of 15 icet an antique bark, formed out of a single 
oak tree, and rounded at the bottom. It was much 
decayed by th^ moisture of its bed, but it is ascer¬ 
tained to have been 32 feet in length, 2 feet deep, 
and 2^ feet broad at the middle. There were on 
each side several holes made with a borer, but no 
trace of nails*or any ironwork could be found. 
On the spot where it lay, there ran in ancient days 
a canal, which united the rivers Eider and Hever. 
This canal was dedicated to the god Oegir—the 
Neptune of the Scandinavians. but on the introduc¬ 
tion of Christianity itwas filled up. It is, therefore, 
probable that fins boat had its existence m the 
eighth, or at least in the ninth, century. It has 
been i^prchased by the Government, with the intent 
of placing it among the northern antiquities of the 
qpublic museum, which contains very few relics of 
the navigation of the aboriginals of Scandinavia. 

It IS a poJnt of much interest in geology, to as¬ 
certain at what period the race of quadrupeds 
which immediately preceded the present, lived ; 
and under what circumstances they dUappearud. 
Mr. Lycll lately showed that the Falls of Niagara 
had receded four miles since certain strata of river 
sand were deposited, which contain the rc’mains of 
the Mastodon. On the supposition, which he 
thinks most probable, that the falls recede at the 
rate of a foot per annum, it would follow that 
^6,000 years have elapsed since these strata were 
lormed. From a second paper by the same geolo¬ 
gist, it appears probable that this gigantic race ex¬ 
isted alter, perhaps long after, the disposition of 
he boulder clay ci' the United States, which is 
jrobably contemporaneous with^ similar deposit 
n this country. Of course, the epoch of the 
boulder clay must be much more remote than 
twenty thousand or thirty thousand years, ^t fol- 
ows, too, that the great current, Made or what- 
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ever else it was, which swept this clay into tlie 
positions'it now occupies, was not the agent which 
destroyed the mastodon. The other conclusion, 
which is deduced from the association of modem 
shells with the bones, is, that the disappearance of 
the animals is not the result of any change of 
climate. Mr. Lyell thinks that the face of the 
country remains nearly as it was when these quad¬ 
rupeds wandered over it, and tint they Iron .tlie 
very paths frequented by the buffaloes at this day. 
If neither a change of climate nor an ctpption of 
water occurred, what has extinguished this race 
which once existed in both ends of the continent P 
The mastodon resembled the elephant in size and 
form; the mammoth, whose remains were found with 
it, was a true elephant, but of an extinct species; 
and the megatherium was a gigantic animal analo¬ 
gous to the sloth in structure. It is singular that 
the horse, which was unknown in America when 
the Spaniards landed, exists ia the fossil state in 
both divisions of the continent. 

Sir Thomas Livingstone Mitchell, Surveyor- 
General of Australia, announces the interesting 
discovery of large fossil mammalian remains in 
that continent, llie specimens from the bone-caves 
in Wellington Valley, described in the second 
volume of Sir Thomas's work on Australia, were 
remains of extinct species of marsupial genera now 
existing in this continent, and of a genus very nearly 
allied to the existing ones; the largest fossil, which 
had been supposed to belong to the Hippopotamus 
or Dugong, indicating rather an extinct gigantic 
Pbasculome; and there was not any conclusive evi¬ 
dence of a genus of placental mammal in that col¬ 
lection. The fossils, which Sir T. L. Mitchell has 
transmitted to Professor Owen incontestably estab¬ 
lish the former existence of a hug# proboscidian 
Pachyderm in the Australian continent, referrible to 
either the genus Mastodon or Dinotherium. These 
fossils consist of a portion of a molaf tooth, and of 
the shatt of a femur, with part of the spine of a 
scapula, and some smaller fragments of a long bone. 
Sir I'homas states— 

“ These are not satisfactory specimens such as I 
hope soon to send you; but being the first from the 
locality, I am anxious you should first have them. 

I can tell you but little of the manner in which 
they occur ; but such bones are found on the 
ling Downs—those extensive plains which you will 
see marked to the S. W. of Morcton Bay on mostji 
maps of this country. /They are at the sources of 
the Darling River, and at a great heigfit above the 
level of the sea, upwards of 4000 feet. I am in¬ 
formed that these huge bones, of which I send you 
but fragments, are found in some abundance.” 

In a letter descriptive of these Mastodontoid 
fossils, written to the Editors of the Annals of 
Natural History, Professor Owen says:— 

"The fossils cannot be contemplated without 
suggesting msny interesting reflections. They tell 
us plainly that) the time was, when Australia’s ai^d 
plains were trodden by the hoofs of heavy PBchy.< 
derms ; but conld the land then have been, as now, 
parched by long-contintted droughts, with dry river 
courses coutainiiig here and there a pond of water 
All the facts and analogies which throw light on the 
habits of the extinct Mastodons and Dinotheres, 
indicate these creatures to have been frequenters of 
marshes, swamps, or lakes. Other relations of land 
and sei than now characterise the southern hemi¬ 
sphere, a different condition of the surface of the 


land uid of the meteoric influences governing the 
proportion and distribution of fresh water on that 
surface, may, therefore, be conjectured to have pre¬ 
vailed, when huge Mastodontoid Pachyderms con¬ 
stitute part of the quadruped-population of Aus¬ 
tralia.' May not the change from a more humid 
climate to the present peculiar dry one have been 
the cause, or chief cause, of the extinction of 
such Pachyderms.’ Was not the ancient terra 
Avstralis, when so populate!^ of greater extent 
than the presmt insular continent ? ^ 

** The mutuw dependence between laife mamma¬ 
lian quadrupeds, and other members of the animsl 
kingdom, suggest other reflections in connexion 
with \he present fossil. If the extinct species dVer 
so abounded as to require its redundancy to be apb- 
pressed by a carnivorous enemy, then some destruc¬ 
tive species of this kind must have co-existciS, of 
larger dimensions than the extinct Dasyurvs lannia- 
rius ,—the ancient destroyer of the now equally ex¬ 
tinct gigantic kangaroos, Macropus IHtan, &g. whose 
remains were discovered its the bone-caves of Wel¬ 
lington Valley. Extremly few coprophagous teietka 
have hitherto, 1 believe, been found in Australia, 
and the scarcity of such is readily explained by the 
absence of native species of large herbivorous mam¬ 
mals; but the dung of the Mastodontoid quadrupeds 
which formerly existed in Australia must then have 
afforded the reqftisite conditions for a greater abun¬ 
dance of suchjColeoptera.” ' 

Seme bones of a gigantic bird were lately Se- 
posi^d In the Museum of Sydney, as e, present from 
Mr.‘James Busby, of New Zealand. A more com¬ 
plete collection csT them was at the same time sent 
to England by the discoverer, the Rev. Mr. Wil¬ 
liams, and subjected to the investigation of the 
members of the Geological Society. By desire of 
Professor Buckland, W. J. Broderip, Esq., F.R.h., 
and Professor Owen were present at the opening of 
the box of bones (23 in number) ; and. to use the 
words of tjie fiJrmer gentlemen, they “supped 
upon them.” Mr. Broderip writes ;— 

“ The bones consist of tibise, femora, pelves, 
cervical vertebrie, a coracoid or two, and above all 
a tarsal bone, which is the bone, and the kt/ to the 
whole. We compared these bones with those of 
the ostrich, emu, rhea, and apteryx. It was not an 
ostrich, because thS bird was not tridactyle, and it 
was not an apteryx, because there was no hind toe. 
Neither was it an emu, rhea, nor cassowary; in short 
it is a new genus, and the only question is, whether 
there is evidence of any more'species thaqrone. 
There are bones of all sizes, ond we have scarcely a 
limit to the growth of 4:he animal, as we have not 
yet the largest bone. From the bones already sent, 
the bird must have been about fourteen feet high,- 
l (t tremendously stout, and the condition of the 
bones is such as to make it far from improbable 
that the bird still exists. 

“ Hie JXnomis Nova Zelandia, fofsnch is the 
name Professor Owen has given the bird, must 
have been far stouter and broader in proportion to 
its size than uipr of the other trydactylous "Sirulh- 
ionida, excepting Apteryx, and stouter, broader, 
and so to speak, more mammalian* than even that 
bird. There iamo end to the interest of this arri¬ 
val, and mark well what a chapter it op«is in the 
book of Omithtehnites ! The laigest cast of those 
footsteps is hardly, if at all, too huge for the mons¬ 
trous foot of this New Zealander.” 
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The natives have a name foi titis bifdr and tradi* 
tions of its existence > and Mr. WUUams’s letter 
mentions a story of the captun and crew of an 
American vessel ^ving seen a birdsixteen feet fa%h 
stalking one night along the side of a hill adjacent 
to the sea, but not having conrage or euiiosity 
enough to give ohase. It is therefore probable that 
a living JHnornit Notxe Ztlaniim maybe soon seen 
stridhg among emus and ostriohes in the Begent’s 
• Park. 

Files of human ossilled remains, of tizes aacrilxti 
to the antediAvian creation, and remartable thkk- 
nesesB, have recency been found scattered about in 
various parts of New Ze^and. 


a( eicttriral IButrafirts. 

We And the following excellent paper in a late 
Number of the Artizan ;— 

The rapid strides recently made by the science 
of Electricity, with its correlative science of Electro- 
MagneAsm and Galvanism, have rendered it difficult 
for those not actually engaged in (heir study to keep 
ace with the progress of discovery; and a work 
hich should comprise all that is known on the 
subject up to the present time has been long wanted. 
The Lecturew on Electricity, by Mr. No^, which 
have been just published, appear, iX a great mea- 
sure^o Supply this deficiency. Mr. Ijjoad under- 
takeeuo trace the progress of the science from ,its 
earliest development to the latest discoveries; and 
as he is fu^y possessed of his subject, and has ho 
peculiar theories of his own to propound, he has 
done this in a clear and comprehensive manner, 
without perplexing the student by theoretical dis¬ 
putations. The work, is, indeed, remarkably free 
troifi theory, almost to a fault; for it would de¬ 
sirable to have an impartial examination, by a com¬ 
petent judge, of the various theories which divide 
the philosophical world respectinf^the, nature of 
electrical agency. The author commences with a 
forief sketch of the history of what is termed, for 
distinction, “ statical electricity," or that which ^ 
usually eXbited by mechanical means. He notices 
Dufaye’s theory of resinous and vitreous electricity, 
which was for a long time supplanted by Franklin’s 
more simple explanation, of all bddies having a cer¬ 
tain capacity for electricity, and that it is only when 
they are in a pitu or minm state in relation to sur¬ 
rounding bodies that electrical phenomena are ex¬ 
hibited^ ^at Mr. N6ad enters not into the discus¬ 
sion; he subsequently, however, pronounces in 
favour of the existence of two electricities, though 
the terras of Dufaye are repudiated and those of 

'. Franklin retained. Dr. Faraday is, deservedly, 
a great authority with Mr. Noad, who appears to 
adopt bis views Implicitly, even to the extent of 
agreeing with him that the friction of (water is the 
most powerful known means of exciting electricity. 

*1116 disturbance of the electrical eqi^ibrium by 
uiduction, is one of the most coirious of the phe¬ 
nomena of electricity. Tbs appi*oach of a positively 
excited electric to an inaulated body induces in tin 
part nearest to‘it, without contact, an opposite 
electrical state; and the inaulated l)ody may, by 
temporary connexion witii the earth, when within 
the mfiuence of the excited electric, be left in a 
negatively electrical state after the electric is with¬ 
drawn, though the latter has not parted with any of 


its electri(fity. TUa phenomenon has been attri¬ 
buted Faraday to a phytical action oeourting 
between contiguous partielm, each particle ol air 
intervening between the dec^ric and the insulated 
conductor, for example, assuming a state of polarity, 
one pole being negative and the other positive; and 
this polarisation, it is anomed, is oonunuaicat^ to 
all the partiolea of metal in the body in which 
eleptrjci^ is indused. This tiieory Mr. Noad 
adopts, and it is thus applied to the e^lanatim of 
the action qf the electrics! madune t “ CHl tuning 
the handle of tike cylinder or plate, the dsotricit]! 
naturally present in the rubber becomes decomposed 
—^its positive adhering to the surface of the glass, 
and its negative to the rubber: the positive eleettio 
portions of the glass coming during its revolution 
opposite to the points on the conductor, act power¬ 
fully by induction on the natural electricfitiea of the 
conductor, attraettng thi negative, which, betng 
accumulate in a stated of tension at the pointa, 
dart off towards the cylinder to meet the pontivo 
fittid, and thus reconstitute the neutral compound. 
The consequence of this is, that the conductor it 
left powerfoUy positive—uof, must it particularly 
be understood, by acquiring eleetricHy from (ka 
revolving glati, but by having given up ite own ne¬ 
gative fluid to the latter. 'The rubber is left in a 
proportionately negative state, and, consequently, 
after revolving the glass for a few minutes, can de¬ 
velop no more free, positive electricity, provided ife 
is insulated." The more simple explanation on the 
hypothesis of Franklin is, that the rotation of the 
glass cylinder deprives the rubber of its natural 
share of electricity, which is conveyed to the con¬ 
ductor ; and when the rubber is insulated, the action, 
ceases, from thnwant of supply of further quanti¬ 
ties of electrici^ to the rubber from the earth. 

The question which has agitated the electrical 
world of late m^ than any otiier is that of lateral 
dieckarge, in reference more particularly to the 
safety of lightning-conductors; and, in consequence 
of its practical importance, Mr. Noad enters fur¬ 
ther on this debateable ground than is his wont. 
He states the question in dispute very impartially, 
mentioning, broadly, the objections that have been 
raised by Mr. Martyn Roberts, Mr. Sturgeon, and 
by Mr. Walker, to the efficacy of Mr. Snow 
HarrisV lightning-conductors, which have now been 
generally adopted in the navy, and consist of strips of 
sheet copper let into the masts, and connected with 
the sheathing,of the ship. It'Is objected to the use of 
these conductors, that in every electrical discharge 
there is a lateral emission of electricity; consequent¬ 
ly that great danger might be incurred from the 
effects of that portion of the electric fluid which is 
not conveyed Erectly through the copper. These 
objectors, however, do not deny the efficacy of 
lightning-conductors in the abstract: it is to Mr. 
Harris’s strips of sheet copper let into the masts 
thatg^hey demur, each one having a noStrum of his 
owd for conducting the 'lightning with perfect 
safety. Mr. Walker is of opinion that the electri¬ 
city of a Leyden jar is not in so high a state of 
tension as lightning, wherefore the experiments with 
discharges from jars jcannot be taken to represent 
the effects of lightning. To properly estimate the 
conduction of lightning, he contends that the spark 
from the conductor of an electiicol-machine affords 
the best criterion; and his experiments with the 
monster machine at the Polytechnic Instittttion lead 
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him to iufer that a division of the charge will take 
place among neighbouring cotiducting bodies. Mr. 
Harris, however, seems to have the best of the 
argument; for the fact appears to be, that though a 
lateral discharge will take place when the conductor 
is imperfect or inefficient, the electric fluid will not 
pass out of its course from a perfect and efficient 
conductor into one that is less direct and more im¬ 
perfect. t 

The important and mysterious effects of the con- 
tinuous action of electricity, more parijcularly in 
reference to Mr. Crosse's experiments of the deve¬ 
lopment of living insects, are considered at some 
length by Mr. Noad, who appears to think the 
acarus to originate from electrical agency. In some 
experiments, however, which he has himself con¬ 
tinued uninterruptedly for sixteen months, no acari 
had appeared vvithin the vessels carefully excluded 
from the atmosphere, thou^ several had been ob¬ 
served on the outside. It appears, also, that Mr. 
Weeks, who had successfully repeated Mr. Crosse’s 
experiments, admits that the acari generally ap- 
peared on the outside before any were observed in 
the closed vessels. In some experiments recently 
conducted by Mr. Wcekes in vessels exposed to the 
atmosphere, after swarms of the usual electrical 
acari had appeared and continued for three or four 
months, a host of other insects followed, and all 
the acari disappeared; the latter having, as Mr. 
Weekes supposes, been eaten up by the succeeding 
generation. There is, truly, much mystery yet 
about this matter which requires solution. 

There are many other points dwelt upon by Mr. 
Noad,to which we would willingly advert did space 
allow. We cannot conclude our notice of his book 
without again recommending it as oae that supplies, 
and veiy efficiently, a vacuity that has for some 
time existed in scientific literature. 


CT^c iHuiftarK'Crre of Jlitripfure. 

Professou Royle has been induced to bring this 
subject before the Asiatic Society in consequence of 
having traced an Indian tree, by its Asiatic sy- 
nonyme, to be the Mustard-tree of Scripture. 
Having referred to the passages in the New Testa¬ 
ment, where the tree is mentioned, Drf Royle 
stated, that it appeared to him essential that it 
should be indigenous in Palestine, and be strict!^ 
arboreous ; have a sm^ll seed, be pos^ssed of pro¬ 
perties similar to mustard, and have a name in the 
language of the country of which the Greek siuape 
of the New Testament might be considered a cor¬ 
rect translation. Our Saviour, in addressing the 
multitude on the shores of the Sea of Gallilee, 
no doubt employed a name familiar to them in the 
Syriac, or western Aramaic. The Professor stated, 
that his attention had been directed to the subject 
in consequence of having been askeil by Dr. lipne- 
dale, the Bishop of Lichfield, whether he kftew 
what tree was intended by the mustard-tree in Scrifi- 
ture, because Mr. Amueng, a native of Syria, at 
that time, and now, a student of King’s College, 
ha^ informed him, that he war well acquainted with 
a tree which aiiawered to what was required by the 
parable. Mr. Amueng gave Dr. Royle the same 
information, and stated in addition, tliat he had 
often stiHid on horseback under the tree, which was 
ill Syria considered to be the mustard-tree of Scrip¬ 


ture, and that it was commonly called khardat. 
On this. Dr. Royle asked if that were the Arabia 
name of mustard ; Mr. Amueng replied that it 
was so, and that the aeeds were used for the same 
purposes os mustard was employed in Europe. 
Dr. Royle was long unsuccessful in finding any 
explanation of khardat as applicable to a tree of 
Palastine; though in his MS. Materia Medica of 
the East, three kinds are enumerated 1, khanial, 
common mustard; khardat barree, or wild mustard; 
3,*khardal Somee, or Turkisfl mustard. He then 
refccred to ftie index of his ‘ Illustralfons of Hi- 
raaylayan Botany,' where he found the word Khar~ 
jal. This he was suprised to fini! applicable to the 
subject; for in the body of the work, it is stated to 
be the name of a tree in tha north-west of India, 
with acrid bark and edible berries. It droops*like 
the willow, and has leaves something reseti||}ling 
those of the Salvadora Persica of botanists, 
which Dr. Roxbergh describes us a moderate-sised 
tree, common in the Circai s, growing well in every 
soil, and producing flowers and ripe fruit all the 
year round. These are in panicles, with the ferries 
red and juicy, and much smaller than a grain of 
black pepper, having a strong aromatic smell, and 
a flavour much like garden cresses. Retz obtained # 
it from Tranquebar, and called it Httibelia ytossuta- 
rium. It was first obtained from the^hores of tlic 
Persian Gulf. aPorskal describes it under the name 
of Cissus arborea, ua u native of Arabi% much 
esteemed by 'the Arabs, and as even cclebratPWiy 
their pticts. On inquiring of Dr. Lindicy, lie leani- 
edthat it had been found, by Bori^, m the’ neigh¬ 
bourhood of Mgiint Sinai. But still he %ouId hud 
no notice of the Salvadora Persica as occurring in 
Palestine, either among botanists or travellers. 
Captains Irby and Mangles, however, in their tra¬ 
vels mentiou a tree which they suppose to be J;he 
mustard-tree of Scripture, and which Dr. Royle, 
even from the few characters given, has no doubt 
is the same true, and which he had traced iioin 
India to Mount Sanai. These travellers mention 
that, advancing towards Kerek, from the southein, 
extremity of the Dead Sla, they met, among many 
others, with one curious tree, which tbey^observed 
to be in great plenty, and which bore a fruit in 
bunches resembling in appearance the currant, with 
the colour of the plum. ‘ ‘ It has a pleasant, although 
a strongly aromatic taste, exactly resembling mus¬ 
tard j and, if taken in any quantity, produces a 
similar irritability of the nose and eyes to that 
which is caused by taking milStard. We think it 
propable that this is the tree our Saviour^tfded to 
in the parable of tl^ mustard-seed, and not the. 
mustard-plant which we have in the north, and 
which, even when growing large, can never be caU||l ^ 
a tree; whereas t^ other is really such; and bir£ 
might easily and actually do, take shelter under its 
shadows." pa further enquiring of Mr. Ameung, 
Dr. Royle found * that this tree, called khardat, is 
found in the neighbourhood of Jerus^em ; hut most 
abundantly on the banks of the Jordan, and round 
tlie Sea of Tiberias,—that is in the very loqpUty 
where our Saviour uttered the parable of the mus¬ 
tard-tree. There can be but litUe^doubt that this is 
the same tree as that seen, a little further south, by 
Captains Irby” and Mangles ; and that it is to that 
the writers in the Talmud allude, under the name of 
chordal; one, describing a tree of which the wood 
was sufficient to co\er a potter’s shed; aiid another, 
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that he was wont to climb into a eherdul tw in his 
field, as men climb into a fig tree. The author con¬ 
cluded by stating, that though Captains Irby and 
Mangles had first indicated tfie tree, he thought he 
had been the first to ascertain that the Salvadora 
Perttca was the precise tree; btit he had since been 
surprised to find in the ‘ Flora Indiea’ of his friend 
Dr. Lindley toe observation that “ this plant is 
supposed to be the mustard-tree of Scripture." 
The rea'on for thisTSujnion, and the sources of the 
information, he had nlh yet been able to ascertain. 
He presented! the paper, however, Ss'a resultnto 
which he had arrived by an independent mode of 
investigation, which would be useful, at all events,, 
in confirming any conclusions arrived at by othA-s; 
and giie the additional and valuable fact of the 
»&m^K/iarjal being applied in N. W. India, to the 
same tj^e as Khardal is in Syria. Hence, even in 
the absence of authentic specimens Dr. Royle, stated 
that he felt no doubt but that the Salvodora Perdea 
was the Mustard-tree of Scripture. 


jFcrmciitatton <]3rc&)in0. 

'IIn a recent communication to the Royal Institu- 
Uoii, Piofessor Brande afforded a general view of 
that inipmtant class of chemical phenomena, of 
which Fermentation is a single exaniplf, viz. decom- 
positijj^is'and couibmations brought about by causes 
independent of chemical affiiiity. Having ,exhi 
bitcd striking (Kpenments illustrative of chemical 
affinity, Mr,Braude called attention to the fact that 
none of that inteichange of the elements of the com¬ 
bining substances, which takes place under the influ¬ 
ence of this force, occurs m catalytic or contact- 
artton. The phenomena, resulting from catyhsis 
arc df two kinds; 1st, when the substance produ¬ 
cing the effects is altogether passive. The agency 
of platinum on a mixture of hydrogen and oxygen 
gases, is a striking instance of this sort oS catalytic 
action. Mr. Braude reminded the members of a 
ctminiunicatioii made by Mr. Faraday some years 
since, on this subject. Mr. Faraday then drAv 
attention t# the fact, that a clean disc ol platinum, 
immersed into an atmosphere of hydrogen and oxy¬ 
gen gases, mixed in the proportion by weight, of 
8 and 1, caused chemical union, wiui more or less 
heat and explosion. Here the acting substance 
undergoes no change :—^But, 2nd, in organic cata¬ 
lysis, the substance pfpducing the effects undergoes 
change w ^sclf, but does not, as in toe ease of 
ordinary chemical affinity, form union with the 
substance on which it acts. Thus in the case of 
renn et coagulating milk, or yeast inducing fer- 
nffitatiou in wort, each of these substances inter¬ 
changes its particles with those of the bquid into 
which it IS immersed, as happens when a plate of 
iron is plunged into a solution of coppel; but the 
effiH't is obtained by the motion of the pai'ticles of 
the decomposing body among themselves, creating 
a corresponding movement in the bodv subjected 
to its influence. The decomposing body must be 
organic, contain nitrogen, and in a state of decay. 
This is the case wifli yeast when placed in a vessel 
of wort. It undergoes n change, connected accor¬ 
ding to some naturalists with the growth of a mi¬ 
croscopic plant, and this change splits the sugar 
of the wort into carbonic acid and alchohol. Having 
noticed the effects of tois force of catalysis, Mr. 


Brande adverted to two theories respecting its na¬ 
ture—toe doctrine that the particles of the decom¬ 
posing body can ooramnnicate their motion to an 
mdefiiiite mass of matter, and toe doctrine that earli 
particle of the decomposing body must be In its tom 
presented to every particle of the substances to be 
acted upon. After pointing out the difficulties inse¬ 
parable from both these theories, Mr. Brande 
noticed, apparently* with approbation, the simpler 
doctrine that, in these cases, the combining force 
travels from, jrartiele to particle, as happens when a 
train of gunpowder or on ordinary fire ll lighted. 
Mr. Brande concluded by adverting to an economi¬ 
cal method of brewing, practised, we believe, with 
much success in the family of Sir Thomas Marrable. 
In this method, yeast, as well as the expensive appa¬ 
ratus of coolers, is dispensed with. The wort, after 
the malt Is strained off, ia^boiled with the hops, and 
ti^ether with the hops deposited in a barrel placed 
upright, arrangement bemg made for the escape of 
the carbonic acid, and for toe barrel being com- 
completely closed, as soon as the fermentation should 
terminate. 


Catule a{ Xtachinj nn SKailiaasitf. 

The attention of Mr. J. Heaton was first drawn 
to the subject of the principal cause of the Rocking 
Motion of Locomotive Engines and Carriages, in 
toe year 1838, when employed to examine a steam- 
engine and machinery used for making boiler plates, 
rolled bars, &c. He found that the fly-wheels of the 
engine, when revolving rapidly, made a very rum¬ 
bling noise, and the lighter one would jump as high 
as toe gear woul^ let it; indeed, the whole building 
rucked when toe machinery was in motion. It was 
found that the fly-wheels were heavy sided, and that 
the smaller one. (16 feet in diameter), required 
IGOlbs. on one sale, and the larger one, (18 feet in 
diameter), 3221bs. to equipoise them. This having 
been done, the whole of the machinery moved easily 
and quietly. This result caused the author to tom 
his attention to the rocking and jumping motion 
experienced in locomotive engines and carriages. 
The difference of spoeil at which the different parts 
of a wheel m motion progress, or the speed at which 
bodies dsweend through short distanees, does not 
appear to have been taken sufficient notice of by 
engineers, as the heavy side of a wheel has to fall at 
certain intervals during its re^slution sixty times as 
fast as it woula fall by gravity alone. When a rail¬ 
way engine is travelling at the rate of 33 miles per 
hour, the top of its wheel is thrown foi-ward at the 
rate of about 92 feet, and downward at the rate of 
46 feet in a second. Railway carriage-wheels are 
frequently 6 to 7 Ih. heavier on one side thin the 
other ; it is no wonder, therefore, that the unpleasant 
motion experienced while travelling in carriages so 
circumstanced, is so often complamed of. Without 
entering into detail with regard to the different 
mainlines used for the purpose of illustrating Mr. 
Heaton’s views, it may be well to describe the most 
simple one, and the method of making toe experi¬ 
ments. The model is made to represent the wheels 
and axle of a railway carriage, the axW being 16 in¬ 
ches long, and the whcids 6:}' inches diameter. By 
placing some loose pieces of iron inside the runs, so 
as to represent wheels which are 1 -Cto of an irsch 
thicker on one side than toe other, toe thick side of 
one wheel being^placed opposite the thick side of the 
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other,, at the opposite ends of Uie axle, accordiog to 
the oomraon practice, and the ▼heels allowed to re¬ 
volve,—the model will continue to jump about the 
table (on which it is placed) so long as the wheels 
are in motion. Again, if ^e pieces of iron be all 
placed on the same side of the centre, the model 
will not rock as before, but jump up and down and 
moke more evolutions than in the last case. The 
wheels being perfectly equilibrated, will revolve 
without any oscillating movement and the iirame 
remmn quite steady, &e number of •revolutions, 
with the same power, being eonsiderably increased. 

We trust that, by the above simple means, the 
above Rmlway nuisance may be abated. 


a( fffje l^enbenls ffiUtancnt. 

PnorKsnoR Mossom strikingly observes; Astro- 
nomy, as if ensible of the smallness of the being 
that was creating it, was very slow and backward 
in discovering the immensity of the field that lay 
open to its investigations. The first astronomers, 
believing the earth to be immoveable in the centre 
of the universe, did not dare to extend the limits of 
the heavenly vault beyond a million of geographical 
miles. When the Pythagorean school gave forth the 
bold conception, that the earth was a planet revol¬ 
ving round the sun, it became necessary to consider 
the radius of the earth's orbit as of insensible mag¬ 
nitude with regard to that of the celestial sphere, 
and Aristarchus of Samos (who had adopted the 
ideas of the Pythagorean school) increased the 
radius of the latter six hundred and thirty-five times. 
The limits of the universe are how infinitely more 
remote: the depth of the heaveifi confounds itself 
with the immensity of space. In the last century 
astronomers ttetermined vrith precision the distance 
that separates us from the sun, ai.d, what is no less 
wonderful, the rapid vdocity with which light ia 
propogated. The eighty-two millions and two thirds 
of a million of miles between the earth and the sun 
are traversed by light In the short rime of eight mi¬ 
nutes and thirteen seconds. Now, according to the 
recent accurate cdculations of M. Bessel, ten years 
and a quarter would scarcely be sufficient for the 
light from one of the stars which we m^y suppose 
the nearest, viz. 61 Cygni, to reach us. And, if we 
consider the smallest stars visible to the naked^e 
as those which are plvied at an intermediate distance 
between the nearest and the most^emote or teles¬ 
copic stars, we may presume with Sir J. Herschel, 
without fear of departing greatly from the truth, 
that the light from many of them takes some thou¬ 
sand years in reaching us: so that, in the expressive 
style of that writer, when we observe those stars,when 
we note their changes, we are reading and writing 
their history of a thousand years ago. Yet, distant 
as they s^em, these stars do not mark the jimits of 
the universe; they ara only those that constn ,^te our 
sidereal system. There are in the heavens groins of 
stars and divisible nebnlee, which, according to all 
appearance, form separate sidereal systems. The 
distances at which these systems are placed must be 
as much greater than those of the common stars, as 
the distances of these are greater than the dimensions 
of our planetary system. Following out the incress- 
iqg progression of these intervals, our imaginarion 
fails, and is bewildered ia the conception of such an 
immensity of space. 


S0st Ventilation. 

Oks of the Addiscombe professors. Lieutenant 
Cook, R. N., F. R. S., has invented a method oi 
ventilating steam-boats, which promises fair to odd 
materially to the comfort of passengers by these 
vessels. Those who have merely croa^ the Chan¬ 
nel, eiqiecially by night in boisterous weather, are 
well awiuc of the impurity of the air whicji pas¬ 
sengers, however delicate, arc^under the disagi^- 
able necessity of inhalingf'^nd which of itself is 
q^te enough to produce sickness ;^nt in a hot 
climate, the evil is of still greater magnitude. 
Even in large steam-boats, invalid passengers have 
' been fairly driven upon deck in the night from the 
lower cabins, finding it impossible to remain in such 
an atmosphere. Hie evil being universally admitted, 
it remains to be’ seen how far the remedy will be 
applied, should it in practice prove as efficient as in 
principle It appears to be sound. A cylinder—^in 
which a solid piston moves air-tight—^has two valves 
at each end; through one, opening inwards, fresh 
air is admitted into a vacuum; which is by the next 
action of the piston, forced through the olber valve 
at the same end, opening outwards into tubes, and 
by these conveyed to every cabin upon each decl^ 
while the hot, or foul air, is at the same time dravrn 
off from these cabins into a vacuum above the piston, 
through a v^ve opening inwards, fibm whence it is 
finally ejected through the fourth valve, ouening out¬ 
wards intrf the open air. The effect prodimod will, 
oV course, depend upon the size of the cylinder, and 
I" his upon the size of the vessel. "One two feet in 
diameter—^the piston having a two-feet«8troke—with 
tubes and vdves sufficiently large, would force in 
about 100 cubic feet, or above 600 gallons, of fresh 
mr (drawing off the same quantity of impure air) 
every minute ! large steam-boats might have two 
cylinders. The machinery may, in an instSnt, be 
disconnected. The fresh air would be conveyed in a 
regular stream, and not be intermitting in its effect. 

-— _s_ 

imprabeO Saronrctcr. 

(Consists of a straiglbt, inverted tube, with the 
cistern at bottom and the scale and vejipier at top, 
so far similar to the ordinary pediment barometer ; 
the area of the cistern is fifty times that of the 
tube, so that itfall of one inch in the tube will give 
a rise of l-bOth of an inch in the cistern; the divi¬ 
sions on the scale are accordingly made l-50th less 
than on inch, and the tenths each l-50th less than 
a tenth. Thus a large tube may be used, and the 
sliding scale dispensed with, and a mor^ accurate 
result obtained by-one observation only. As mer¬ 
cury is found to expand for every degree of Fahren¬ 
heit the l-9990th part of its volume at 32” 
expansion of a column 30 inches long—^from 32* 
to 100*—^wjU at this rate amount to *205 inch. If 
the horizimtal line opposite 30 inches in the scale 
of the ordinary barometer be raised *205 inch at 
one end, it wiU form an inclined line, representing 
the expansion of a column of mercury 30 inches 
long, from 32' to 100*, the lower point bekag that 
at 32* and the upper that at 100*; this line being 
divided into 68 parts or interseeting lines (being the 
number between 32* and 100*), which lines will 
indicate the expansion of a 30-inch column for all I 
rile degrees between 32* and 100°. This inclined 
line is transferred to the scale, and all the other in¬ 
ches and tenths are calculated in the same manner. 
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^rofeMor %te&is, in Eabarstor]?, at 

Tbk prefixed efcetch represents the eelebrated Che' 
mist, Professor Justus Liehla, in the Laboratory of 
the University at Giessen, sufrounded by distin- 
auished exiierimentalists, assistants, &e. Ibe figure 
with curly hair, towards die centre of the sketch, at 
the end of the left hand table, is that of’Liebig, the 
author of “ Ibe Organic Chemistry of Agriculture.” 

The fame of Liebig, says Mr. J. S. Muspratt, of 
the Giessen Laboratory, (in a letter to Dr. Murphy, 
of Liverpool,) is more than European; for it is 
equally as well known through the vast eontinent of 
America. Giessen, as a university, is as much in¬ 
debted to Liebig for its present fame, as Leyden was 
to Boerheavan, or Pavia to Scarpa. Mr. Muspratt 
found Liebig sitting in his studio, making experi¬ 
ments upon soils, plants, tkc.. The apartment is 
furnished with an excellent library, and is hung 
round with portraits of Gerretins, Humboldt, La¬ 
voisier, Davy, Ilerthollet, Vauquelin, Dalton, 
Gmelin, Faraday, Theard, Ac. In stature, Professor 
Liebig is above the middle size; he is of slight and 
delicate make: his head is large, the forehead is ex¬ 
ceedingly high and broad, Uie eye intellectual and 
expressive, Imt sunk in the socket, complexion rather 
sallow; and his countenance, although sharp and 
anxious, is animated and agreeable. In short, you 
may have an exeilent idea of him by turning to the 
engraving, taken from the painting by Tranteebold. 

But no painting or engraving, says Mr. Mus¬ 
pratt, can convey that ” all-search'pg glance,” so 
characteristic of most men of genius, and most es¬ 
sentially so of Liebig, when any important subject 
calls for a consideration of thought^ Of England, 
he spoke in the highest terms of praise, and grate¬ 
fully remembered its sumptuous hospitalities towards 
himself; but he regrett^, in common with every 
enlightened Englishman, the low ebb of the science 
of chemistry, and that, in the country which pro¬ 
duced a Priestley, a Davy, and even now possesses 
a Dalton, a Faraday, a Graham, and a Keene. 

The time of Professor Liebeg is principally occu¬ 
pied in reading, writing, lecturing, and cotiuucting 
the laboratory. His private pupils arc from almosj; 
every part of the civilised globe; there are more 
than sixty; he visits' them twice Sgday—in the 
morning, and again in tl^e afternoon, and they are 
employ^ in investigating various subjects. He 
must have a most retentive memory, for he can re¬ 
member every important experiment that is made 
during the term. He has three assistants, Drs. 
Wills, Hoffman, and Fresenius, all well known to 
the scientific world. 

Professor Liebig lectures daily in summer,^ and 
twice a week in winter. His style of deliveitp is 
peruliar: he uses a g(A»d deal of action, speal^ 
slowly, and appears anxious to make himself fulty 
understood by ^ audience. His langnage.ls fluent, 
and his theories are rapidly conceiv^ and beauti. 
fully expressed. His friends fear that he is over¬ 
worked, and tilt, energy of the mental is evidently | 
too much f<m the physical powers. The pupils are i 
very much attached to him, and he fully merits it, 
independent of his intellectual acquirements^ for his i 
maimer to them is kind and conciliating, and he 
seems quite unconscious of his high petition. His 


works upon Agriculture and Physiology are in such 
great estimation, that they have been translated into 
most of the European lan^ages, and already have 
gone through several eitions. In Silliman’n 
Journal, it is well remarked, upon his work enti¬ 
tled “ Chemistry and its applications to Agriculture 
and Physiology: ” 

" It is not too much to say that the publication 
of Professor Liebig’s Organic Chfiteistry of Agricul¬ 
ture constitutes an era of gi|it importance in the 
history of agacultu'‘al science. Its acwptancc as a 
standard is unavoiiable. In following closely in 
the straight path of inductive philosojihy, the con¬ 
clusions which are drawn from its data are incoiitro- 
verfiblc. We can truly say that we have never i iscn 
from the perusal of a book with a more thorqiigh 
conviction of the profound knowledge, extensive 
reading, and practical research of its author, tSid of 
the invincible power and importance of its reason¬ 
ing and ronelusions, tlian we have gained from the 
present volume.” 

The following is a u itice of his letters “ On 
Chemistry and its relations to Commerce,- Phy¬ 
siology, and Agricultnrc.” 


ErttrrS an <!fTjrn4itri». 

Propkssor Liebig li.as in a series of “FHmili.ar 
Letters,” developed his views on “Chemisirv ar ' Hs 
relatioi* to Commerce, Physiology, and Vegetation’' 
with such 8ucce.sh, that the appe.irandi- of tile woik 
has already had thecifect of indu ‘iiig the foundation 
of several new ehemieal professorships in Germany. 
Tlie translation is in its seeond edition in tins coun¬ 
try ; and the work is, at once, so sound and jiojni- 
lar, that we are persuaded our readers will thank pis 
for the following synoptical gliuice at its contents. 

We may first, however, mention that the work 
contains sixteen letters in all, of which the first five 
treat of the'Chemistry of the Arts; the next five of 
the Chemistry of Nutrition; and the remainder of , 
the Chemistry of Agricultun*. Letter I. treats of 
the'materials emiiloyed for rhemical apparatus; the 
chief of which are glass, caoutchouc, cork,'’and pla¬ 
tinum. • 

This letter advaets to the wide field opened up to 
the chemist in the production of valuable substan¬ 
ces synthetically, that is, by uniting theii elements 
in the due proportions which has now, in many 
cases, been accomplished with siSfcccss. Onc^if the 
most remarkable of these cases is the prortftetion of 
artificial Lapis Lazuli, by combining solieia, alu¬ 
mina, soda, iron, and sulphur, in the proportions 
determined by analysis; and out of this actifiriaiur 
mineral an ultramarine is made, quite as beautiful as 
the natural product, andtat a fiftieth part of the 
cost. t 

Lettei II., among a variety of other interesting 
disquisitions, explains a very curious phenomenon 
—the condensation of air and other gases in the 
pores of charcoal. The explanation, which is most 
ingenious, and in our eyes perfectly satisfactory, is 
as follows:— 

“The smallest amount of a gas,—atmospherir air 
for instance,—can be compressed into a space a 
thousand times smaller by mere mechanical pres¬ 
sure, and then its bulk must be to the least mea¬ 
surable surface of a solid body, as a grain of sand to 

mountain. By the mere effect of mass,—the 
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force of gravity,—giueaus molecules are attracted 
by solids aad adhere to their surfaces; and when to 
this physical force is added the feeblest chemical af> 
finity, the liquitiable gases cannot retain their gase- 
ons state. The amount of air condensed by these 
forces upon a square inch of surface is certainly not 
measurable; but when a solid body, presenting se¬ 
veral hundred square feet of surface within the space 
of a ruble inch, is brought into a limited volume of 
gas, we may undaij^nd why that volume is dimi¬ 
nished, why all gas^ij^ithout exception are absorbed. 
A euliie ine^ of charcoal must Iiave, nt the low^ 
computation, a surface of one huiidreu square feet. 
This jiroperty of absorbing gases varies with differ¬ 
ent kinds or charcoal; it is possessed in a highec 
degfec by those containing tlic most pores, i. e. where 
the«pores are finer; ,nid in a lower degree in the 
more spongy kinds, i. e. wliere tlie pores are larger.” 

Lc^r 111. speaks of the manufacture of soda 
from common salt, and dtsjilays, in a striking man¬ 
ner, the numberless iniinvatioiiH which have flowed 
from that single iinjirovcinent. The diminution in 
the price of soda gave a vast impetus to the soap 
and j^dss manufactures ; and the muriatic acid, 
wliich. 111 the earlier stages of tlie discovery, was 
dis.sipated in the atmosphere during the process as a 
wortlilc.is jirodnct, found very soon a profltable 
apjilieatiou in tlic production of cliloiine for bleach¬ 
ing. THc vifkt consumption of sulphuric acid in the 
produ^ion of soda from i ommon fait, has caused 
ths^'ilphur trade to assume ou iniportauce forbi'yond 
what was to have been anticipated in the ^case of 
such a TnateriSl, and that single article is now ^le 
source ofagreat wealth to Naples. 

Letter 1V. discourses of the connection of Prac¬ 
tice with Theory, and also says something of the 
applicability of zme as a moving force tlirough the 
agjncy of electricity. Of this application Mr. Lie¬ 
big computes that as much fuel is sjicut in the pro¬ 
duction of the zinc from the ore, as would produce 
the whole inechauical effect the zinc is able to gene¬ 
rate. • 

Letter V. treats of the atomic constitution of 
bodies; and with l.ietter ‘VI. begins the subject of 
Chemistj^ ns allied with Physiology, wherein it is 
shown tmt all food consists of materials for nutrition 
and matei lals for warmth; the one compensating for 
the wear and waste of the urgaqip tissues, and the 
otlier, by a species of combustion, keeping up the 
vital heat. We here again indulge our readers with 
an extract:— 

“l^r clothing is*merely an equivalent for a cer¬ 
tain amount of food. The more warmly we are 
clothed the less urgent becomes the appetite for 
food, iiecausc the loss of heat by cooling, and eon- 
^etjueutly the amount of lieat to be supplied by the 
food, is dimirushed. 

“ If we were to go naked, like certain savage 
tribes, or if in hunting or Ashing we»were exposed 
to the same degree of cold as the Snmoyedes, we 
should be able with ease to consume lOlbs. of flesh, 
and perhaps a dozen of tallow candles into the bar- 
gafh, daily, os warmly clad travellers have related 
with a.stouishment of these people. We should 
then also be able to take the same quantity of 
brandy or train oil without bad eflejts, because the 
eai'boti and hydrogen of these substances would only 
sutfiec to keep up the equilibrium between the ex¬ 
ternal temperature and that of our bodies.” 

We sec from this, that the cold and hunger to which 


our 'poor in severe wiotars are solijected greatly 
aggravate one another; and by means of this key, 
Wc are also able to undoataad fehy h^tic ifisMses 
which arise from an excess of earboQ, prevail in 
warm climates. This subject'is parsued in thk se¬ 
veral succeeding letters up to Letter 3Cl., ivhere 
commences the Chemistry of A^fricultit^ 

T^e grand secret of succesaitt Agnoultuto seems , 
to lie in letaming tq any soil origi^y prolific, tbo 
materials of wbicli it has been deprived by the crops 
taken from its surface, or in giving those materi^ 
to soils destitute of them. A part of tihe oojuttir* 
tuents of agricultural produce is returned by tl# 
atmosphere—such, for example, as carbon and ni¬ 
trogen—the former in the state of carbonic acid f 
and some of the rest, as, for example, silicia, are 
probably to be found in toe soil. But the phos¬ 
phates, which are among the most essential ele¬ 
ments, can neither be reWwied by the atmosphere, 
nor do they exist in any large quantities in toe soil; 
and the gradual approach to sterility, or, as it is 
termed, the progressive exhaustion of land, is ge¬ 
nerally attributable to the loss of the ingredients. 

The end, therefore, of all agriculture, is to re¬ 
cruit the soil with the elements abstracted from it: 
and in order that the atmosphere may yield its pro- 
))urtioa of these elements, it must have free access 
to the soil. To afford this free access is the 
purpose of ploughing: and the more minutely 
divided the soil is by the operations of husbandry^ 
the more effectually will the atmosphere perform 
its functions. The phosphates are contained in 
great abundance iu animal exuritc, and the eflicaey 
of those materials in agriculture is due almost 
exclusively to the phosphates in them. The cflicacy 
of bone-dust, ^ well as of guano, is also due to 
toe same elements: nor is there any reason for 
supposing that the fertilizing property of bones is 
due to the gel^ine they coDtain; the fact being, 
that their virtue hongs almost entirely upon tlieir 
phosphate of lime, The high price, however, of 
bones and guano, is well nigh a barrier to their 
employment. A far cheaper source of toe phos¬ 
phates is to be found in the refuse of large towns, 
which might be collected if proper arrangements 
were made to that end. 

Thenj is, however, another source of fertility to 
our fields revealed to us by the recent discoveries 
•f Geology. In the rocks about Clifton, and in a 
great number of other plocai, there are found vast 
beds of coproBthes (the fossil exuvia of autedeluvian 
animals) which there is every reason to believe will 
furnish an abundant ami cheap supply of excellent 
manure. In addition to this fossil guano, the lime¬ 
stone marl of Lime Regis, the lias of Bath, and 
numerous other formations, contain vast quantities 
of bones. Some of thfse specimens have been 
analysed, and have been found to contain about 18 
per^nt. of phosphate of lime; and iftthese Ume- 
stoBM be only burned, th^ will constitute one of 
tile best manures we can posses. Here, then, we 
have an inexhaustible source of fertility, under the 
influence of which our agriculture may again pros¬ 
per ; and as Euglan^, by the power of her coal— 
the remains of a former vegetable world—has risen 
to toe rank of queen among the nations, may she 
now, by the remnants of an animal world, be 
enabled to maintain that proud positiou! ^ 
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CSaiint \i tsortt of ;PlHtl)nnattctf. 

Sia WiLi/t.iM Hamilton, in his profound work, 
entitlpil, “ Fragments of Philosophy,” asks : “ Do 
matlieniatics favour the superior development of the 
minil ? Do they form it by enlarging its faculties ?” 
Such is the ejuestion treated of in this Memoir, and 
answered in the negative. Adducing the testi¬ 
mony of a great number of authors, and the-sup¬ 
port of numerous examples. Sir William Hamilton 
undertakes to prove, in opposition to the authority 
of the Professor Whewell, that inuthematies do not 
afford a general education to the mind, This opin¬ 
ion, which is maintained by modem German pro¬ 
fessors of celebrity, is likewise that of Voltaire and 
Franklin, both of whom had cultivated this science. 
It will probably excite surprise to .see the authority 
of Desearti's liiniself Ukev^se turned against mathe¬ 
matics, a science which he had cultivated with so 
much success; this is shewn by a fragment of his 
life by iiaillel, and in which the French philosopher 
nrknowledgcs that his own experience bad convinced 
him of the .small utility of uialhematics, especially 
when cultivated on their own necount, and without 
applying the lurans which they afford us to the ac- 
(luisition of other kinds of knowledge,. Sir Wil¬ 
liam llaiuiltou then coni)>ures philosophy with ma- 
thcmalics, and examines the aids which they respec¬ 
tively afford to the intellect. Claiming the whole 
pretereiice for philosophy, he affiriius that a too ex- 
clu.sive '■tuily of iiiatheinatics renders the mind in¬ 
capable of observation, whither internal or external, 
of abstraction and of reasoning; to these disadvanta¬ 
ges he add.s that of preeijiitating the mind either 
into a state of blind credulity, or of irrational scep¬ 
ticism. ' 

lint, again, if the study of the mathematical 
sciences cannot, like logic, fortify the reason against 
the errors of thought, may it not et-least strengthen 
the reason itself i Sir William Hamilton docs not 
think that it can. According to him, the principles 
of mutliematics being self evident, every step which 
the mind takes in the pruci'ss lut.s the siune degree 
of evidence; every steji in a mathematical denion- 
btration can bo easily made, and requires only an 
easy application of tliought; and as a faculty is 
alw,iy.s develiqicd in proportion to its degreeoif exer¬ 
cise, it thence follow.s, according to him, that ina- 
tlicmnticw, by submitting the intcllcctaol powers to 
n very feeble degree o? activity, develop them in a 
very limited manner. Furtlier, relying on tlie 
opinions of different writers of distinguished cha- 
r.tt-ter, he undertakes to shew tliat tlie study of 
mathematicH is accessible to all, and requires no 
special adaptation. The testimonies cited are tliose 
of Jlerkeley, h’Gravesatide, D'Alembert, Gibhoi, 
Mme. de Stael, and otheffl, who, although less wle- 
bruted, nevertheless lend their autliority to counte¬ 
nance this lOBclusion. He exposes the doubk< fen- 
ilency to credulity and,t?eepticism, whicb often vuad 
the individual astray who gives himself up excln- 
sivi’ly to sciences of calculation. We cannot help 
thinking that there is somewhat of exaggeration in 
this assertion, which is very Ijke a paradox skillfully 
di'tended ; but jt is pleasant to follow the animated 
pen of a writer fully master of his subject, while he 
draws dciluctions always well connected, and sup¬ 
ported by an iu“i*uriite aeqimintatu.’e with the history 
and minute analysis o1 human intelligence. 

Sir William liainilto’i concludes by bihming the 


University of Cambridge for giving too mucli en¬ 
couragement to the study of mathematics m )irefea'- 
enue to the other sciences. Kestuig his views on 
the principles already explained, he points out the 
impropriety of directing the minds of youth to tins 
in preference to every other kind of instruction, see¬ 
ing that it is of importance to fortify the infellei t 
with resimrccs ttdajited to be useful in every circum¬ 
stance of life, and not one in particular. 

-c'd- 

r 

^ ‘ CljeiuiiStrj} af ^ugar.' 

( From a Lcrlure, bjf Mr. Fuwiies, at Ihr Royal Itutitution.) 

Til if sugar-cane itself, originally a native of India or 
I'hma, was introduced into Sicily, by the way. of 
Egyjit and Syria, at a period anteceileut to the Cru¬ 
sades. It was earned, in 1420, by the Fortuguese 
to Madeie.i, and hulisKjUently, by (be same people 
and the Spauitrd.-., to Bnusil and the West India 
Islands. The proi of .sugar making in the Untish 
\N est India eoloiiies h.,'-, probably, undergone but 
little change for two ivntmiesor more, exee])t in the 
iinpixivement of the inarbinery for the erusliing the 
lipe, canes and extracting the juiee. The tempering 
with lime, ebirifying by beat, and qitn-k evapuration 
in a series of open jihiis, stili riniuiu. Under tiie 
moat favourable eireuiusUnces a largi qaantity of 
molasses is always produced ; and as we know troin 
the exiieiimiiiits of M. I’eligot that notinng. Jpit 
ei yiialbz.ible sugar exists in the juice ot the eaiie, 
tills production of tveaele must be , siaabt .1 to an 
alteration of the .sugar Iroiii the burli tijiiipeialuie 
ot tlie liquid in the open pans towards the Uiiiima- 
tion 01 the boiling. 'I’lie e'eellent plan now 
lulojited by the retiners of tin* raw JVIuseovaJ<i sugar, 
for eoneeiitvaliiig their puiltied and bleached syuiii 
by evaporation in vessels from whieli the air is ev- 
hausted, patented in lril.5 by the Hon. C. 12. How¬ 
ard, Is strongly reeomuiemlcd in tJie sugar islands, 
for coiieent'Mting to the iieeessaiy digree, the ilaii- 
fied cane juice. Under this .system, the product ot 
sugar would be griatly iiiereitsed, and its qindity 
niKcli improved, while little inicrystalli/ahie syiiip 
would be produced. Ihis is, however, lt*t a pait, 
nltliongh an es.scnlial one, ot the iiiipiovemenl of 
which the sugar milHvatioii and inaunfaiture are sus¬ 
ceptible. The East India sugais are made m pait 
from the juice of a palm; the crude product, or 
jutjjfery, is subjected to a kind of relmiiig process 
before exportation. These sugars are softer grid less 
crystalline, and inferior in sweetness to thosi, of tlie 
West Indies. The cause of the lattei fai't is to he 
sought tor in the quantity of (/rape hvyar they eon- 
tiun, which, indeed, is found more or less in cver|^ 
sample of raw sugar, having been jirodueed in the 
first boiling at the expense, of the erystalli/able jior- 
tioii. For the purpose of detecting the presence of 
the grape sugar reiamrse may be had to a beuutilul 
exiieriment of Trominer, deseribed in the ” Anii.ilen 
dcr Chemie und rhaionaeie,” for 1144J, p. 360. 
The sugar to be. examined is dissolved in w^tcr 
mixed with a solution of suljihate of copper, and 
then a krge excess of eaustic potash added. Tlie 
blue precipitate at first thrown down is re-dissolved 
with intense purpli.sh-bluc colour by the excesa of 
alkali. So far, both cane and grape-.sugar behave 
alike; but qu heating the liquid to the boiling 
jioiut, (he earth sugar solution undergoes but little 
change, while that containing the grape sugai' yields 
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a u)))ioui» precipitate ot biilUaiit red Sttboxide of 
«opper It i» -lUffKt >.ted that this experiment miglit 
)Ki'.(>ibly bt put into a term ajipUcaUe to thi <M«ay 
ot i.u)?aih, 111 wlmhthe pioportuin ot grape augar— 
that !•>, wortlihss sugar—tthould be interred horn 
tlK quantity ot suboAide oi i opper produied Irom 
a 1,11 ell wdgiit Ot the aanriplc The clieaper kuids 
o( law hiigai, chiefly coiisumul by the poor, are 
winu times ciuJly adulterated by an uitciitional ad- 
, liiixtiiit ot grape sljiw, inaiiutactuicd on a large 
stale ioi the puiposc noni jiutatoe-ataich Tills tl 
a liaud wliicif should be suppiesstd • ^ 

-- —t -- 

, iEJalbci of * ' 

An iptiresting paper, by Mr Qwkett, has just been 
leultothi Mieiostopiial Sotiety, “ On tin btine- 
tuK oftthi Ligament uniting till Valves ot Coin bi¬ 
ll urns Molusks ” AlUrbuiuepuliiniiiaiy obseiva- 
lioiis on the natuit ot univalve shells, in which he 
euiiNidercd tile ojMKuluiii as a step tuwaids the 
sKond shtll ot Uivdoes, Mr Qiukitt stated that 
tiu iisuD opinion w is tint while tlic siiong adductor 
iiiiisil s nisei ttd into the I iinei pat tot th< valves sei- 
vtd to klip the shills dosed, tlie b^ainiiit attiihul 
to till luiim piifoimeil the olhee of opening them by 
Us 1 1 istu ity Hut, 11)1011 (xaminnig shells ot diileieiit 
//e/iein suMi f^iulioiis in the position ot the liga- 
im nt wi le louiid, as to lendei this sTilutiuu ot the 
lootj^ iiT wliuh It ])iituruis its othee an many in- 
stuiies iniuiuel Ihus ui the oystei and ^oekle 
till hgaimnt is •situated without the hutge, wink ^1 
till niiissi 1( and siollop it is within 'Now it is 
evieleiit, tint to ]uuduee the saim %fliit, a power 
bdund the ink ruin must o|Hrate ui a contraiy 
mimiei to one befun it The tormei ran only do it 
by I \]) iiisioii alUi < om|iressioii jiiodin i d in shells 
liy flu dosing ot than by tlie adduetui musdes, 
wink the httei eau only efleet the same end utter 
liivtii,, bien eluiigatul by the same nitaiis This 
eiiitraiiety ot aelioii induced him to maininc tlie 
stiuitiin ol this liguiieut in vaiious shells, and he 
'found III addition to these ditferenees which may 
iiadily he observed without the assistance ot the 
min > lO)^, tint wl ik in many lusib no perceptible 
stiiutun i in be pnicived m the ligament placed 
be ton tilt hin„e, III the (oininon giussi 1 ( Miiititu 
ultiU',) it appeals, uiielei a hi„h inagiiityin„ jiower, 
to be (umposed ot a dense tissue wiUiout luy par- 
tieulii slruitun, in whidi ippiui eeitam small 
diiimuR] ui lueuiiueatilkd with fluid lienee it 
would Jppvu, that whni tin ligimeiit is ennqirtssed 
by the addUitor musdes dosing the valves, the 
fluid in these liiuuei. being im umpiessiblc, lenders 
hganuiitoub struiluic iiioie tense, and thereby 
nun uses its elasluily 'ibe exttriial hgameiit, 
ig un, h IS long been known to be i omposed ot two 
leyns ot substaiue possessing diSereut organi¬ 
zation, as stateu by Di Uuget, m his ‘ llndgewater 
'luitist,’ vol 1 , p 217 Lpon examining these 
as they exist m the oyster, cockle, &e , by the aid 
ot yie iiiieios( 0 ]ie, the external layer exhibits no 
maiksot sliiutuie whilst tlie int tiial one is seen 
lo lx I omposed ^ot iiumtious tibus, (aeh about 
om nvt thuusaidth ol an iiieli in diaiiu tei, i uuuing 
{iiialld to tndi uluei, and appaientfy iiOssid by 
oti ns at iir,ht ingles , but uiiuei a very htgli powi i 
luesi aosS times iic no loiif,(i sail aiidtudiiibie 
niqveais lo bi eoin))Osed ot a (yliudei, so formed 
us 1(1 jutscul moR 01 le s lidiispaRiit iiiaikiiigs at 


regular distames firom ewfli otdier, giving a trauii- 
versely striated uppearan(». Ttu»e stnm are appa¬ 
rently piudurtd by an analigous method tot^ow 
on the pi unary fdsiaculua of nuucle, and thrare ia 
but httle doubt of the ixiatiactile natune of this 
arrangement, iiiastnucdi os it assuts in thn opening 
ot the shell when the hgament U behind the huige, 
whuh otherwise could never ha effected. Mr- 
Quekejlt concluded with vanons obtervattona on the 
mode of ai^ion of these diflertnt structures, nod 
on the astoiushuig power exhibited by the pecnlhut 
arrangement ot the struetuie of the extenuJ tigil- 
ment iii ojicning valves ot immense weight, $0 % 
chama etigas, whose shells frequently weigh as muelk 
as one hundred weight 


;fadtenms(t antr Jiteam ISoatff. 

Mh Enxs, in the Annual Report ot the Cornwall 
Royal Polytechnic Souecy, remarks the necessity 
ot great strength in the hulls ot steam boats has 
long been acknowledged, m consiquenee of the 
eoneentrated weight ol the enguie and boilers in 
reient instunies, however, a portion of this weight 
has been removed by the uitroducliou of wrought 
iron fiammg in lieu ot east non mure especi^ly 
in large direct action engims Thu objection to 
cast-iron tnunmgs increases witli tlie sue ot the 
engiiu, sinie a trommg formed of this material M 
liable to break when subjected to a variety ot cross 
strains, at the jonetion of different masses ot east 
iron, at whuh jioiuts unequal contraction in coolmg 
IS apt to produie weakness 

Engme^rs have been aeoistomed to guard against 
mjury from the weakness of the ship, by pLuiug the 
engine on the fleers in a framing os mdependent as 
possible of the hull ot the vessel, and lett the ship¬ 
builders to piovide a remedy against the sagging, or 
smkmg of the eotitre part ot the bull. 

Though much has been done to strengthen 
steamers, yet enough retnoius undone to render it a 
legitimate object of mquiry whether the limit of 
strength has been reaeJied in shipbuilding, while the 
severe and rajndly mireasing competition ot iron ves¬ 
sels renders it of importance to tlie builders of tim¬ 
ber ships to consider every practicable means of im¬ 
prove metit and reduction of cost. Conceiving the 
iron strap used by miners m eomieeting together tlie 
miin rods m shafts, and e ommoii m all framing de¬ 
signed by engi^i ers, stronger^than the shipbui&r’s 
knee fastening, a iramt was formed for the midship 
section of a steamer, in which a strap was used toi 
the pur|}Ose ot connecting the deck beams to the 
side. Ibis strap passes louud one or more timbers, 
and IS then bolted to the deck beams. 

• 

A similar method was adopted tor stropping an 
internal senes of timbers to the floor heads and deck 
beam^(for»img two internal sides at the 4 »Obitioii ol 
tlie lakers) The arrangement oi the coal-boxes 
ot large steamers on each side of the engine and boil¬ 
ers, would taeilitate the adoption of a plan of this na¬ 
ture Without the loss ot space exceeding one loot m 
the internal breadth ot the vessel. The plan ot tour 
sides in this portion ot the vessel could be adopted m 
iron vessels witli the greatest ease m eftinsequence ol 
thi iaeiiity witli which tlx. tasteniiigs could be eflee- 
ted 

As Hgards the sliength of the strap, it mw be 
remaiked tliat the slraps eoiuiCetuig together the 
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main rod employed in pumping water from deep 
shaftil in the Comiah mines, have been known to 
bear the sudden repetition, for thirty million times, 
®f a steam strain exceeding eighty tons (six strokes 
per minute average during ten years). 

Tlie difficulty of effecting repairs will be made an 
objection to the employment of the iron strap in 
aliipbuilding. Important as such serondary objec¬ 
tions are, yet they arestoo often brought forward as 
the prominent features in opinions that are given 
against the success of proposed alteration in ship¬ 
building. Time would alone prove whether the less 
tendency to require repair where the iron strap is 
Used would equalize their average cost in repairs. 

Co ISrmabc CIjrmiral i^ar&ing Snb 
(ram ILmen, 

NtTuo-MOKiATic acid has been recommended for 
this purpose.; but, without entering into the obvious 
demerits of this agent, which is neither fitted for 
general use, nor suited for eanibric or fine linen, 
Boet^er j)ropn8es a cunemtrated »olutio% of 
Liebif* cyanide of pottamum, as a sure aiul 
harmless means of removing the sbiin of marking 
ink from linen textures. In the preparation of this 
salt, it is essential that the ferrrmyariide be as free as 
. passible from sulphate of potash, to prevent the 
generation of a combination with sulphur dunng the 
prooesH of heating, which would entirely defeat tlie 
object. Names and marks on linen or weanng ap¬ 
parel, of many years standing, may be totally and 
effectually removed from the finest cambric, eeen 
without the slightest injury to its texture, by 
rubbing the marking gently with 'a ratlier concen¬ 
trated solution of this cyanide of potassium. If a 
stain of common writing-ink have been used iu ad¬ 
dition, in marking the linen, a hdi! concentrated so¬ 
lution of oxalate of potash must be afterwards ap¬ 
plied. The red and block stains produced on the 
skin by the solutions of the salts of silver and gold, 
may be perfectly removed by a solution of the above 
mentioned salt. It is necessary, however, to ob¬ 
serve, that tlte skin should be intact, as this salt pro¬ 
duces ill effects, if applied to open sores.— Annalen 
der Chemie und fihunnacie. 


iSit. CalcttlAtins Chtjjincjj. 

Much misapprehension having arisen as to the cir¬ 
cumstances attending the invention and construc¬ 
tion of Mr. Babbage's Calculating Engines, it is ne¬ 
cessary to state from authority the facts relating to 
them. 

In 1823, Mr. Babbage, who hod previously in¬ 
vented 01 ^ engine for calculating and printing tables 
by means of differences, undertook, at the d'sire of 
the Government, to sfiperintend the anistruc^n of 
such an Engine. He bestowed his whole time upon 
tlie subject foi many years, refusing for that pur¬ 
pose other avocations which would have been 
attended with considerable i)ecuniary advantage. 
During this •period, about ;£^17.000 had been ex¬ 
pended by the Government in the construction of 
the Difference Engine. A considerable part of this 
sum had been advanced by Mr. Babbage for the 
pajibent of the workmen, and was, of course, re¬ 


paid; but it was never contemplated by either 
party that any portion of this sum shcHild 1 h* appro¬ 
priated to Mr. Babbage himself; and, in trutli, nut 
one single shilling of the money was in any shape 
whatever received by Mr. Babbage for his invention, 
his time, or his services; a fact which Sir Robert 
Peel admitted in the House of Commons in March 
1813, 

Early in 1833, the constru^on of this engine 
was snsi>ended on account ^ some dis.satisfactuni 
Ivith the workmen. About twelve mouths after 
the progress of the Difference* Engine bad been thu.s 
suspended, Mr. Babl)age discovered a principle of 
an entirely new order, the powef of which over the 
meat complicated arithmetical operations siv'mcd 
nearly unbounded. 

In the engine for calculating by differences, such 
simplifications affected only about a hundi'^id mu!, 
twenty similar parts; while in tlie new, or Analyti¬ 
cal Engine, (hey might atfeet several thousands. 
The Difference En.'iuc might be constructed with 
more or leas advantige, by employing variou.s me- 
cbunicul modes for the operation ot adilitioVi. The 
Analytical Engine could not exist without inventing 
for it a method of mechanical addition possessed of_ 
the utmost simplicity. In fact, it was not until up¬ 
wards of twenty different inodes for performing the 
operation of addition had lieen designed lind drawn, 
that the iie<*e!>sary degree of simplicity required for 
the Analytical Engine wa.s'ultundttly attained..^ 

These new views acquired great additional impor¬ 
tance from their lieariiigs upon the Lifferenee En¬ 
gine already partly executed for the (I jvenimeiit; 
for if such simpliflcatious should be discovered, it 
might hiqipeii that the Analytical Engine would eve- 
cute with greater ra])idity the calculations for which 
the Difference Engine was intended; or that the 
Difference Engine would itself be superseded by a 
far simpler mode of construction. 

Though these views might, jjcrhaps, at tli.it jie- 
riod, have appeared visionary, tliey have subsequently 
been completely realized. 

To have allowed the construction of the Difference 
Engine to be resumed wliile tliese new Views were 
withheld from the Government would have been im¬ 
proper ; yet the state of uncertainty in which those 
new views were then necessarily involved, rendered 
any written communication respecting their probable ' 
bearing on that engine a matter of very great diffi¬ 
culty. “ 

From the year 1833 to tlie close ori6l2, Mr. 
Babbage n-peatedly applied to the Government for 
its decision upon the subject. These aiqilications 
were unavailing, Years of delay and anxiety fli-' 
lowed each other, impairing those energies which 
are now directed to the invention of the Analytical 
Engine. 

Amid such distractions the author of the Analyti¬ 
cal Engine has steadily pursued his single puqiosc. 
The drawings and the notations have been treely 
shown; and the great principles on which the Ana- 
Ijrtical Engine is founded have been explained and 
discussed with some of the first philosophers of the 
present day. ''Copies of the engravings were sent to the 
libraries of several public institations; and the effec 
of the publicity thus given to the subject is fully 
proved by its having enabled a distinguished Italian 
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geonuter to draw up from theoe sources an excellent 
attouiit of that ingme* 

Throughout tht whole of these labours connected 
nith thi AnalyticakEngine, neithirthe buence, nor 
the Institutions, nor the Govcnimtnt of his country, 
havi ciei nflordrd him the slightest encouragement 
Whin thi invention was notued in the House of 
( omiiioiis, one suigle voieef alone was raised in its 
iavour sk 

emttnued'] 


CrntipcHfij of 

^(Fioma Neuhpapn publahed at Adelaide) • 

Tufse tniuh dreaded termin, rephleg, 8fc , for by 
suih names havt tiu Centipedes bien called, by 
ftiose #ho hive bein staitled and often needlessly 
ahiiiied on tluir first arrival from England by the 
ajipiarunie of these nisei ts—foim the subject of 
till following rcniaiks For fcai tliere is no real 
I aiisi though thi ir formidable sue i oinpnri d with 
fliost ot*th( Mother-country, cannot fail to be no- 
ticeil it fiiht} Ihere, in tin land of moist vapours, 
• II y unite]s, and iloudid skies (but dear to every 
^tiue H nghshman) tins inscit is known but as one 
of i tribe of hirinltss moffensivi httli crcatuies, 
whii h sildoin tnnoy us, unless found Jjfeying on the 
diintus gf our on hards, whin wc are aroused from 
our ^niiafion of some fiiii fruit whiih we have just 
jiluiktd from a loidiil tiei, or which has perha|iH 
falltii to Che gtifhnd from perfection of ripeness, 

SI I mg ont of tht se many li ggi il inset ts make its way 
It ml the core wheie it has probahlf been feasting 
bkt sonu sweit toothed wasp ilut hire tin case is 
ilitfirint, though, by many, too tiiuih magnified, 
thisi mstits being ilmost hild in is much dread, 
whicn then singulu gliding motions rather favouis, 
as young scrirents In England, those seen are 
alvi lys of small size, the largest of the httle group 
seldom shewing itself • 

^ Our iimimon large species which is often turned 
up by tht spade in maiden ground, being surprised, 
and no doubt di/rl<d from the sudden appearand^ 
of thi full*light of day, iiinnediately tries to make 
good his litre it, mining his numerous legs in quick 
SHI (I ssH n but whose number secir* rather to iin- 
pt (it than aid his flight I havi more tlian oni t said 
in my former ict ounts of these inseits, that the bite, 

T believt is not of venomous nature, no poison be« 
ing tjecl^fl into the Wound, at least m any species 
witli whiWi we are orquaintid The wounds caused 
by them though I liave heard no authentic in- 
stiiite of any one having so sufTertd, would doubt- 
1 fs be of but little consequtnee, were they not 
rather longer healing m a warm i Innate 

Being found pritieipally on the fust turning up 
of the ground, the common s|>PeKS of cgntiptde is 
gridually getting less numerous, though the searlet 
legged and dark bodii*d kind, which does not yield 
to the latter in size, ''sometimes eteeeding four 
inehes in length), is, fiom its flaming hue, not less 

• Of M Manabrca • treatise, which appeared m the Btb. 
Uothe (lie Umversellc de Geneve for October last a trails 
latloii IS given in tlie lith part of the hdenStic Memoirs, 
with rupious and valuable explanatory notes by the trails 
la tor 

f I hat of Mr Hawes, M P forlambeth * 

t Our spccKS again rannot lioar any coraparisun in size 
witli ihosoof uitertrnpical climates 


terrtble to the uninformed in its wpearance- This, 
and a smaller species, similar in colottrs, beti^ fond 
of rooistuie, art found secreting theiqselves under 
various substances which have remained on ths 
ground for months or years From this circum* 
stance, they are less commonly observed flisn th« 
suhttiTonean specn s Living on, instead of under 
the ground, and eonstantly showing a desire to shun 
the light of day, evtn the naked.footed native dow 
not tear their attacks 

In England, where they are by no means remark* 
able for variety of eolounng, some are found in 
trees, at different elevations on the branches. Our 
native centipedes are less aspinng ui their natures. 
Tliere is but one small species of a greenish hue and 
silvery gloss, thatsiems to take up its abode beneath 
the bark of the Euealyjiti, and this never more than 
a few feet above the ground others are occasionally 
found among the roots. 


prtnte 0f WinXei steamer. 

This fine vessel made a trip down the nvtron Tues¬ 
day, the 26th March, previously to going on her 
station hetwi en London and Marg ite for the en¬ 
suing season Slit is on iron vessel built last year 
hy Messrs Millei, RavenhiU & Co , the well known 
engineers, who also constructed the engines, which 
were iingmally a pair of side lever engines, taken 
out of another Margate steamer During the ex¬ 
perimental trip, the Prince made several trials in Long 
Ktaeh, to test bin apabilities as to sjieed, which may 
be calculated at not less than 12^ knots through the 
wafer She ran^lown below the Nort and could 
find no cumpititor with whom to tiy her compara¬ 
tive spetd , on her return she again tried her speed 
at the mile distance m long Reach when she met the 
reuotvned Prmi eti Alice, with the tncoloured flag 
flying at the mast-head, notifying the presence 
of Belgian royalty on hoard The Prtneett had 
hi en announced to have outstripped all vessels she 
came near This was a fine opportunity to test the 
< ap ibilities of the annular engines of the Prtneesa 
and the beam engines of the Prince The helm of 
the Pnnee was ordered to be brought about but 
before tHh vessel was fairly turned, her sieter, the 
Fnncpu, had got a head a toll mile, nothing daunt- 
ed.'tlie Prtnea moved on, w^n it was very soon 
discovered thatj,he was raaki^ way fast upon the 
Pnneeat, and in about 30 minutes he went right 
a-head of her (not very gallant to her highness) 
All on board of the Prtnee pronounced it a decid^ 
victory of at least one-and-a-half to two miles per 
hour faster than the Prtneeat we may, therefore, 
pronounce, without fear of contradiction, that the 
Pnnee is the champion of (he nver, until any other 
vessel 18 found that will eclipse her Hus we must 
own v^ to us a fine tnal here we bad the skdl of 
one of the first builders of^ron vessels, Messrs 
Dib hburn and Mair, with the annular engines of 
Messrs Maudslays and Field, against the iron steam 
vessel and engines of the Prtnee of Woteg, both 
constructed by Messrs stiller, RavenhiU, and Co, 
anothei firm equally celebrated for the excellency 
of their workmanship and the success of all their 
vessels 
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Ma. .Tames Neville of Walworth has reeently ob¬ 
tained a patent for a mode of obtaining; power from 
gas and steam conjoined. The apparatus U, how¬ 
ever, too complicated to be describal without dia¬ 
grams ; and the principle appears to ns so decidedly 
moneons, that we hesitate to bestow upon it that 
amount of attention. The principle—if principle 
it may be called—eonsists in the decomposition of 
the rough nitrates of potash or soda, combined with 
carbonaceous mutter by heat, and mahing the gases 
liberated to pass through the water in the boiler in 
which they miic with the steam, and are used along 
with it in the cylinder of the engine. The patentee 
expects that the high temperature of Uie gases when 
liberated will, on being passed through the water, 
increase correspondingly me vaporization. We have 
no doubt that he has been studying the subject of 
specific heats, and believed himself to have made 
* discovery. 


Ipaint. 

A very elegant specimen of painting with this article 
has been submitted to us, which we arc assured has 
sustained all the ordinary exposure of internal deco¬ 
ration during nine months, without losing percepti¬ 
bly anything of ita original beauty. The paint is 
intended to supersede the use of gold-leaf for such 
purposes as house and ship-painters and decorators 
employ it, and from its cheapness compared with 
that article, should its durahilitv prove equal, we 
may infer t^t it will allow of tne introduction of 
that species of embellishment where gilding could 
not be adopted on account of the expence. The 
paint has all the beauty of unhifi’nished gold, and 
we have no doubt of its being at least as durable as 
any variety of oil-paint both for interior and exterior 
work. V^en used on wood and iron, the surfaces 
are first required to have a coat of paint—^yellow 
being preferred , but for plaster-work the double 
size is considered preferable to oil, and is less costly 
and more easy of application. Composition orna¬ 
ments, as picture-frames, require no preparation,— 
“ Exterior work should be vamtsli^ with clear 
copal.” ^ ^ 


ST (iranifttnt Utittcrg, 

M. i,E pRtwen PiBnna BacRATiow has invented a 
new and simple constant galvanic battery, the par- 
liculars of which have been communicated by M. 
Jacobi to the Academy of Sciences at St, Peters- 
burgh. Its elements ^are zinc, copper, and sal am¬ 
moniac ;' common earth saturated with tint latter 
acting as a porous dkphragm. A jilate of \ipper 
and a plate of zinc, placed at a distance the* one 
from the other in a flowerpot, or any other water¬ 
tight vessel, filled with earth sahirateii vntb a con¬ 
centrated solution of sal arnmonioc, form a voltaic 
pair, whose tetion will, after a short time continue 
constant, and be maintained for whole months, and 
to every appearance, for years; the only care ne¬ 
cessary being from time to time to remoisten the 
earth and renew the zinc. Before putting the 
copper-plate into the eaith, it should be plunged for 


some minutes in a solation of sal ammoniac and 
then left to'dry, until it receive a greenish coating. 
This operation renders the effect of the batteiy 
much more prompt; and in regqrd to it, biuss may 
be prefcrrable to copper. The ^tes should not be 
too near to each other, nor too small, because the 
earth opposes great resistance to the current. This 
form of battery is susceptible of many apjilications, 
but it will chiefly be useful wlwre a constant and 
prolonged action, rather th»<?^nergetic effect, is, 
fequired—as, for example, m ftie reduction of rnc- 
ta^, chcmll’al decomposition, &c. I* may be ex¬ 
tended, however, to any quantity or intensity. 

^ Whenever a series of numerous elements be used, 
the vessels should be well insulated. M. Jacobi has « 
had one of the sal ammoniac batteries of tweiitv- 
four elements in action for six weeks, withobt the 
necessity of making the least change in it.|r-Z,if» 
racy Gaxftt 0 . 


iBaire i^Irtalliquc. 

HEnniCRGRn recommends the following prSccss f<ir 
obtaining most beaiitilo' Moire Metallique - The 
plate iron to be tinned is dijipcd into x tin hath,^ 
composed of 200 parts of pure tin, .1 paits of cop-^ 
per, and 1 part of arsenic. Thus tinned, the sheet- 
iron is then submitted to the seven fifllotting opci i- 
tions :—1, Immersing in ley ol caustic po^jiss i. .and 
washing, g. Immersing in aqua regia, and wiishmg. 

3.’ Immersing m ley of caustic potassa, and wash¬ 
ing. 4. Quickly passing through‘nitric’acid, and 
washing. 5. Immeisingin a ley of can.tie potass i, 
and washing.* C. Immersing in aqua ri-gia, and 
washing. Immersing in a ley of caustic polassa, 
and washing. Every time that the shcet-non is 
placed in aqua regia the oxide of tin tlierehy pro¬ 
duced must be entirely removed, since nthe'nnisc 
sjiots would form. The quickly passing through 
nitric acid softens the unpleasant metallic glaie 
which at' certain angles of refraction, renders the 
design invisible. The copal resms dest rve the pre- 
feirnce for coating the sheet iron after the crystalliz¬ 
ation has been thus obtained. 

?Panctirrf. 

* 

India Rubber Pavement has just been Hid down 
in the coiirt-yaid of the Admiralty. In the stibles 
of Sir Francis Collier, at Woolwich, this jiavemrnt 
has been, for a considerable^ time, m satisfactory 
use. * 

The Teenellafed Pavement appears to answer well. 
The fine specimen in the grand cmridor (>t the Re¬ 
form Club House, and the older piece at Mes4!^ 
Hilditch’s, on Ludgate Hill are in excellent preser¬ 
vation. 

New Gae Stove .—A few days since, we inspect¬ 
ed M. Soyer's New Gas Stove for cooking, m the 
Reform Club House. By this improvement the 
gas is diffused through a layer of puinice-jitonc, 
instead of being in separate jets, as heretofore; 
consequently, the heat is more equable, and answers 
better for stewing and other culinaiy ojierations; 
whereas, thtf jet of gas threw the heat so intensely 
upon one part of the stew-pan, as often to burn the 
Contents, whilst the other portion was comparatively 
cool. The kitchen otherwise abounds with proofs 
of M. Soyer’s inventive genius. 
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THE GREAT COPPER BALLOON AT 
PARIS. 

A VAST deni of intere-st hns been excited in Paris 
by the near completion of an immense balloon of 
copper, which is so far constructed as to be exhi¬ 
bited to the public. M. Marey Mnnj{e, i.s the ar- 
thif of this vast work; and considerable import, 
anre is attached by scientific persons to the pnrmised 
result, viz. the employment of this balloon In the 
determination of electric and maj^netic phenomena. 
In this case, M. Arago, will introduce the matter to 
the French Institute. 

“The balloon, (it is stated in The Tlhinimtetl 
Lovdnn Neiee,) is entirely composed of sheets of 
copper, the 200dth part of an inch in Ihiclcness. The 
idea of the construction of a metal balloon originated 
with Laos, in 1703; and, subsequently, in 1781, 
another metal balloon wait constructed by Guyton, 
de Morveau. In llie present balloon, the sheets of 
copper, united by bands, like the ribs of a melon, 
have been .soldered by Richemont's antegenous 
process. They occupy an extent of about Ij^jCO 
ynrd.s. The balloon itself is about 10 yards in dia- 
meter, weighs 800 pounds, and will contain 100 
pounds of hydrogen gas.” 

It is promised in the Parisian journals, that M. 
Depuis Delcourt, the celebrated French aeronaut, 
will shortly ascend in this balloon. M. Marey 
•Monge, states, that by its use he shall he enabled to 
steer through the air, by a system which he has 
already developed in a memoir submitted to the 
Freneli Academy. He raaintams that by substitut¬ 
ing copper for silk, he shall be able altogether to 
prevent the escape of the gas, so that the aeronaut 
may remain in the air for any lengtl^of time, and thus 
be enabled to study the atmospheric currents better 
than he could do during such ascents as have been 
made in silk balloons. Again', by keeping the, cop¬ 
per balloon for a long time in the*atmosphere, and 
conneeting it with the earth by a metal wire, M. 
Marey Monge, expects to conduct the electrical mat- 
ter from the clouds, and thus prevent tlie formation 
of hnil, which is so dest^ctive to agticultnre. 

.SIMPLICITY AND GRANDEUR OF 
NATURE. • 

(frflTn JIf. Dumns’ Lerfurcs.) I 

TnKSK words will hning to your minds with what 
amazement we di.scovered together, S,hat of all the 
elements of modem chemistiy, organic nature made 
nae of but three or four; that of those vegetable and 
animal substances which are now multiplied almost 
to infinity, general physiology requires no more than 
some <en or twelve species; and that all the pheno¬ 
mena of life, so complex in appearance, may be 
referred in their essence to a single general formula, 
.so siniple,*that in a few words every thing ^ems 
stated, every thing ha;j;iog been recalled to Kind, 
every thing foreseen. * 

Have we not, in fact, found, by a multitude of 
results, that an animal, in a rhemical point of view, 
constitutes a true apparati^s of combustion, by 
which earbonaceous matters, burnt incessantly, are 
returned to the atmosphere in the shape of carbonic 
acid ; in which hydrogen, burnt incessantly, is re- 
turped as water; whence, in fine, free azote is 
eeaselessly exhaled in the breath, and, in the state 
of oxide of ammouium, is thrown off in the urine ’ 


From the animal kingdom, therefore, as a whole, 
earboiiie acid, watery vapour, and azote or oxide of 
ammonium, are continually escaping,—simple sub¬ 
stances, and few in number, the formation of which 
is intimately connected with the liistory of thi- 
atmosphere itself. 

Have we not, on the other hand, found that ve¬ 
getables, in their n.atural and healthy state, decom¬ 
pose carbonic acid incessantly, fixing the carbon, 
and setting free the oxygen; th|^ /tlicy decompose 
vgiter, seizing on its hydrogeij^nd disengaging its 
oxygen as before; lastly, that they eiyier abstract 
az.o<B directly from the air, or take*it indirectly 
from oxide of luninonuim, or ^itrie acid ; thus 
acting, in every.particular, invirsclyor in opposi- 
tioif to animals ? If the animal kingdom constTlute 
an immense apparatus of combustion, the vegetable 
kingdom, in its turn, constitutes an iininense appa¬ 
ratus of reduction where earhonie acid dfcom-* 
pounded, leaves its carbon, water its hydrogen, and 
ovule of ammonium and nitric acid their ainmoniiiin 
or their azote. 

If animals incessant^ produce carbonic acid, 
water, azote, and ovide of nmmnnium, ve^'tahlcs 
cousequcntly consume, without ceasing, oxide of 
ammoniuin, azote, water, and carbonic acid. Wh.it 
the one gives to the atmosphere, the other t.ikcs 
from it; so that, surveying these f.icts fr un the 
loftiest point of view, and in connertiillf with the 
physics of th^ globe, it would he impcr.itive on 
us to say that, in so far .a-s (heir truly organii^dc. 
monts^are eoncerned, jilnuts and animals are the 
ojKSPiiiNG ov Till: air; that the) are hut con¬ 
densed or consolidated air ; and that, to (orm a true 
and accurate iJta of the constitution of the atmos- 
pherc at the epochs ivhich jireceded the birth of 
organized beings, it would he necessary to restore to 
it, by calculation, the whole of tlie earhonie acid 
and azote, the elements of which were ap(>ropriateil 
by vegetables and animals when they appeared. 

Vegetables and animiils, therefore, come from the 
atmosphere, and return to it again; they are true 
dependants of the air. 

Vegetables, tivn, assume from the atmosjihere* 
tl*? elements which animals exhale into it; viz e.ir- 
boii, hydrogen, and azote, or rather earliBnu- acid, 
water, and ammonia. 

But how do njjimals procure the elements which 
they give to the atmosphereLet us in(|(iire parti, 
cularly into this point. Now it is imjiossiblc to 
contemplate, without admiration, the sublime sim¬ 
plicity of the laws of nature hare, n.s every^vheie ! 
Animals always derive Iheir elements {irimarMy from 
vegetables. 

We have found, in fart, by results Ixwond the 
reach of question, that animals do not create any 
the truly organic substances, hut that they consume 
or destroy them ; that vegetables, on the contrary, 
habitually ejmle these substances, and that they 
destroy but few, and this only for particular and 
determinate ends. 

It is, in the vegetable kingdom therefore, that the 
great elaboratory of organic life is found ; it is ttere 
that both vegetable and animal substances are com¬ 
pounded: and they are all alike fanned at the cost 
of the atmosphere. 

From vegi^ahles tliese substances pass ready- 
formed into the bodies of herbivorous animals, which 
destroy one portion of them, and store up another 
in their ti.ssiies. 

From herbivorous animals they pass ready-formed 
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into the bodies of carnivorous animals, which destroy 
or lay them up, according to their wants. 

Filially, during the life of tliese animals, or after 
, their death, the organic substances in question 
return to the atmosphere from whence they origin¬ 
ally came, in proportion as they are destroyed. 

Thus is the mysterious circle of organic life upon 
' the surface of the globe completed and maintained! 
The air eoutauj^OT engenders the oiddized sub- 
, stances requiredl^^airbonic acid, water, nitric acid, 

. andammoiua. Vegctalilcs, true reducingapparatusesf 
seize upon tlA radicals of these, carbon^ hydrogel, 
azote, ammonium ; and with them, they fashion all 
the variety of orgahic or organizable matters which 
t tlid^4iupjily to animals. Animals, again, true ap¬ 
paratuses of combustion, reproduce from them car- 
lioniif acid, water, o;(ide of ammonium, and azotic 
'P' luti^ acid, which return to the air to reproduce 
tlie same phenomena to the end of time. 

And if, to this jiicture, ah'eady so striking by its 
• simiilicity and grandeur, we add the indubitable part 
perlormed by the solar light, which is alone pos- 
tessed (if power to biing into play this immense, 
lilts tiparalluled njiparatus, eonstitued by the vege¬ 
table kingdom, in which the oxidized [iroducts of 
'Die atmosphere are subjected to reduction, it is 
^impossible not to be struck with the import of 
these wortU^fJiavoisier; “ Organization, sensation, 
\olunlary mot ion, h/e, only exist on *be surface of 
llie earth and in plaees exposed to light. It might 
be saVd, indeed, that the fable of Prometheus was 
tiie expression ^f a pbilosophicid truth, whit'll had 
nut i scaped the penetration of the ancients. Witli* 
out bglit, nhture were without life aii^ without soul: 
a beiielifeut God in shedding light over the creation, 
strewed the surface of the earth with urgaiiizatiou, 
W'th sensation, and with thought!” 

^ * « * S: 

As it is from the mouths of volcan&cs, whose con- 
viilsiuiis so otteii make the crust of our globe to 
tremble, that the principal iood of plants^ carbonic 
aeid, IS iueessantly poured out; so is it*from the 
stiuospliere on tire with lightnings,,from the bosom 
of I lie tempest, that the second, and scar(*ly le^ 
iiidispeiisa^le aliment of plants, nitrate of ammonia. 
Is showered down for llicir behoof. 

Might it not be said, that we liavc here a re- 
mrmlnaneer of that eliaos mentioii'ftl in the Bible, 
of those periods of tumult and disorder, which 
jirceeded the appearance of order and organization 
upon Djj earth ? ^ 

For, scarcely are cabonic acid and nitrate of 
ammuiiia formed, than a calmer, though not less 
energetic force begins to act upon them for new 
purposes: this force is ligut. By the agency of 
Vi^ht, carbonic aeid yields up its carbon, water its 
hjdrogeii, nitrate of ammonia its nitrogen? These 
elements e.ombiiie, organic matters arc formed, and 
the earth is clothed wiDi verdure. * 

It is, in fact, from absorbing incessantly a true 
force, Uie light and heat of the sun, that vegetables 
perform their functions, and produce the vast quan- 
iitie?of organized or organic matter, which are the 
destined food of the aminal creation. 

And then, if w^ add that on their side animals 
engender heat and elicit force in consuming that 
which vegetables have produced and slowly accu¬ 
mulated, would it not seem that the ultimate intent 
of all these phenomena, that their mo^ general or 
comprehensive formula, was laid open to our view ? 
I'lic almosphcrc presents itself to iis us including 


the primary materials of all oiganization. Volca¬ 
noes and thunder-storms meet us as the laboratories 
in which are compounded the carbonic acid and 
nitrate of ammonia, which life requires for its uumi- 
festation and extension. > , 

Light arrives, and with the concurrence of car¬ 
bonic acid, and nitrate of ammonia, the vegetable 
world, the grand [iroducer of on^io matter, ia' 
developed. Plants farther absorb the diemical 
force which reaches thcmfrqm the sun, and enables 
them to decompose carbonic acid, water and am¬ 
monia; pla^ are embodiments of a reducing 
power, of greater virtue than any other that is 
known, for no other will decompose carbonic acid 
in the cold. 

Tl^en come animals, consumers of matteri and 
producers of heat and of force, true instruments of 
combustion. It is in them, unquestionably, that 
organized matter acquiresVhat may be called its 
highest expression. But it is not without detriment 
to itself that it becomes the instrument of sensation 
and of thought. In this new capacity organized 
matter is burnt; and in giving out the heat, or elec¬ 
tricity which constitutes and is a measure of our 
force, it is destroyed and returned to the atmosphere 
from whence it hud origiually come. 


MR. BABBAGE’S CALCULATING ENGINES. 

P' i Coniittued fmm page it.) 

During nearly the whole of a period of upwards 
of twenty years, Mr. Babbage bad luaintaiued, in 
his own house, and at hia own expense, an establish- 
raent for aiding him in carrying out his views, and 
in making experypents, which most materially as¬ 
sisted ill improving the Difference Engine, wlien 
that work was suspended, he still eontmued hia own 
inquiries, and having discovered principles of far 
wider extent, heliltimately embodied them in the 
Analytical Engine. 

The establishment necessary in the former part of 
this period for the actual construction of the Differ, 
euce Engine, and of the est^ve drawinga which it 
demanded, aa well as for me formation of those 
tools which were contrived to overcome the novel 
difficulties of the case, and in the latter part of the 
same pertod by the drawings and notationa of the 
Aimlytical Engine, and the exfterlments relating to 
its constructions, gave occupation to a considerable 
number of worj^nien of the gmtest skill. During 
the many years in which this work proceeded, foe 
workmen were continuallji changing, who carried 
into the various workshops in which they were after¬ 
wards employed the prattical knowledge acquired ia 
the construction of these machines. 

To render the drawings of the Difference Eftgine 
intelligible, Mr. Babbage had invented a compact 
and comprehensive language (the Mechanical Nota¬ 
tion) JSy which every contemporaneous or successive 
movement of this machine bectoe known. Another 
addition to mechanical science was subsequently 
made in establishing principles for the lettering 
of drawings; one consequence of which is, that 
although many parts of*a machine may be projected 
upon any plan, it will bo easily seen, by the nature 
of the letter attached to each working point, to 
which of those parts it i-eally belongs. 

By tho meaus of tliis system, combineil with the 
Mcrhanieal Notations, it is now possible to express 
tlic forms and gctioiis of the most complicated ma- 
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chine's in lariganpe which is at once condensed, 
precise, and nuiversal. 

At' length, in November 1842, Mr. Babbage 
received a letter from the Chancellor of the Ev- 
che((uor, stating that Sir Robert Peel and himself 
had jointly and reluctantly come to the conclnsiou 
that it wa-, the duty of the Government, on the 
ground of c.vjieuse, to abandon the further con¬ 
struction of the Difference Engine. The same 
letter contained a proposal to Mr. Babbage,•on.the 
part of Government, that he sfiould accept the 
whole of the drawings, together with? the part of 
the engine already completed, as well as the mate¬ 
rials in a state of preparation. This proposition he 
dirlined. • 

The object of the Analytical Engine (the drawings 
and the e-xperimenta for which have been wholly 
carii.'d on at Mr. Babbage’s expense, by his own 
draftsmen, workmen, ai*l assistants) is to convert 
into numbers all the formulm of analysis, and to 
work ont the algebraical development of all for- 
mulie whose laws are known. 

The present state of the Analytical Engine is as 
lollows ;— 

All the great principles on which the discovery 
rests have been explained, and drawing.^ of me¬ 
chanical structures have been made, by which each 
may be carried into operation. 

Simpler meelianisms. As well us more extensive 
jirineijiles than were retpiired for the Difl'ercnee 
Engine, liave been discovered for all the elementary ' 
portions of the Analytical Engine; and numerous 
drawings of these suecps'>ivc simplifir.itions exist. 

The mode of cumliining the various seetion.s of 
which the Engine is formed has been examined with 
unceasing anxiety, for the purpose of reducing the 
whole combination to the greatest possiiile simpli¬ 
city. Urawings of almost all the plans thus' dis. 
eusseA have been made, and the latest of the 
drawings (bearing the number 28^how8 how many 
have been sujK'rseded, and also, from its extri'inc 
corapasalive simplicity, that little further advance 
can he expecteil m that direction. 

Mechanical Notatioi^ have been made both of 
the m'tioiis of iletachc# jiarts, and of tlie general 
action of the whole, winch cover about four or five 
hundred large folio sheets of pap'>r. 

The original rough sketches are contuined in 
about five volumes. 

There are upwards of one hundred large drawin|s. 
No jiart oi the effnstructinn of the Analytical 
Engine has yet been commenced. X long series of 
experiment have, however, lieen made upon tlie 
art of shajnng metaLs : and the tools to be employed 
tor that purjiose, have been discussed, and many 
drawings ot them firep.sred. The great object of 
thcscVtM|uiries and experiments is, on tlie one liand, 
by sinijilifying as much as possiiile the con-stmction; 
and on the other, by contriving new and eheapc' 
means ol fexeention, at length to reduce the eimense 
within those limits whicli a private individuarjnay 
I'ommand.— Taylor’s Scxentljic Memoirs, vol. iii. 
piirt 12. 

•MAGNETl^CAL AND m'eTEOROLOGICAL 
OBSERVATIONS AT GREENWICH, 

Fhom the large (piarto volume, (just published,) of 
ot^e. vations made at (he Royal Oiiscivatory, in the 
years 1840 and 1841, wc g.itlkr that the magnetic 


needle is subject to great daily fluctuations at all 
periods of the year, but the greatest westerly vana- 
lion is decidedly marked at 2h. F.m,, Gottingen, 
meantime all the year round. The extreme easterly 
is in October and November at 8 hrs. p.m., and in 
June and July about 14 hrs. 'I'he mean variation 
for the year 1841 was 23® 16' 8" west. With regard 
to the barometer, it appears that the greatest tiuetu- 
ations are in November and December, and the 
least in July and August; th^^rffituations being 
yearly three times as much at the former as at (he 
latter periq^. Tlie character of'the fluctuations is 
exceedingly variable. The lowest ■•aw of the baro- 
meter is about 4, 6, and 12 in tlje morning, and its 
•highest for all the year round at 10 and 12, om. 
Iw mean height is about 8 a.m. and 2 p.m. "Tlie 
fact of the moon’s influence on the baromelpr is 
pretty well established, and it would appear that the 
m.iin maximum height is, when the moon hasSjfiasseif 
the inei idian about 2 hrs. Ilie greatest difl'erence 
between the temperature of the atmosphere and that 
o( evapci'istioii is at 2 hrs. p.m., and the difference 
is greate.it tu the months of June and July, and 
least in Novcnibe, and Deeemher. nie thvi)iera- 
ture of the air is greatci above that of the dewpoint, 
or that at which dew is formed at about 4 boms , 
P.M., than any other time of the day ; ami greaiest 
in June and least in January. As resfieets the * 
winds, the south-west cxi-eeds all tlip Orters, liotlv 
imtinie and fSree. In other words, tlwie are both 
' more hours 4rom the sontli-west, and stroiij^-r gjdes, 
than (i-om any point of the comjias.s; and Ica.stfnun 
tjje E.S.E. The greatest ijimutity of cloud prevails 
during the day tliioughout tlic year, and,(he least at 
night. As reSpeets the (piantity ot ram at tlic 
several hea.sons, it is obvious 1li.it one year is not 
enough to come to any tiling like even an a]i- 
proximation. ^ 

THE ATMOSPHERIC RAILWAY. 

Ma. Heisapatii, in tlie Hailway Journal, thus 
suras up his inquiry into the merits and e.iiiahilities 
of the Atmosjiheric RaKway, and his observations* 
oR M. Malletti’s report lately pulilislu-d in Paris. 

“ We think we may fairly eonelmle tlflit we are 
in possession of all the circumst.inees necessary to 
estimate the pogrers, capabilities, and degree of aji- 
plitability of the atmospheric railway, such as there 
is on tlie Dalkey Railway, to other lines. To go 
into the whole question of its cost and working 
expenses would require mom tune than#I have 
before me ; but, as to its powers and eajiBbilities, 
they may very shortly he summed up in the fol¬ 
lowing abstract. A 170* efficient horse-power 
engine is required to do under the w'ork of a 71^ 
horse ponver, and that with tliis sacrifice of power, 
not more than 30 miles an hour can he averaged, 
whether oiv a level or not. Lightening the load 
does no good towards increasing the velocity. Im¬ 
provements .in the luaehinery might imjirovc tlie 
velocity, but notliing would enable them—unless it 
be some contrivance to increase and diniinislv the 
numlier of strokes of the pump in a given time—to 
regulate the rate of speed. Therp could, therefore, 
be no such thing as last and slow trains, nor sjiecial 

• I have been since Informed, by an eminent c ngiiic - 
maker, tliat in pinniiiiiK engines, such as tins, they esti¬ 
mate only from a twoltth to an eiglith, tor loss of power 
arising from friction, Stc. Putting it at tlie outside, or an 
ciglith, and the elticiciicy of the engine is above a KKSu.-r. 
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trains, with extraordinary speed, for special pur- 
poses. It is the imperfection of the present appa¬ 
ratus which gives a difference in the velocities of 
different loads, but the more the apparatus is im¬ 
proved the more that difference will disappear. No 
saving can be effected, as in locomotives with a less 
load, nor any increase of velocity acquired. Light 
loads and heavy must all be worked at nearly the 
same cost and same speed. Any increase of the 
length of the p^at^t main, without a corresponding 
increase in the motive power, must be at the ej^- 
pense both of speed and load. To ci.tfy a greater 
load, or to Ave a greater velocity, the length of<3the 
main must be sh()rtened. It is not true that any 
load can he carried up any incline by the atmos-i 
plieric railway, on the contrary the loads carfted 
are govern^ by the steepness of the inclines, as 
with locomotives; but the atmospbeiic has this 
advantage over the locomotive system, namely, that 
it can mount steeper inclines than locomotives, and 
whatever load it can take it does not lose velocity 
by the incline, if the apparatus be perfect; and 
imperfect ns it is, the loss is nut to the same extent. 
As a .srt off, however, it must be observed that no 
loss of speed, in ascending an incline by the atmos. 
liheric can be made uji by greater speed on a level, 
as with the locomotive. The atmosjiheriu has 
aiiotlier Advantage, in the motive power not adding 
to the lonff; ospecially in ascending inclines; but it 
hu.s this sci'ion.s ])er contra, that the uAnospheric can 
never Hb under the same control as loecniotives, and 
that if an accident happen, or any thing givp wny, 
there is no popsibility of stopinng the train, as the 
power, I apprehend, could not be arrested, and the 
tram would continue to be dragged on, breaking 
and tearing evei^ tiling away with it. Though the 
atinospheric i.s nut exposed to the breaking down of 
ioeoniolives, it is to breakages of the main by small 
stoftes or pieces of iron being put into the main, 
and iiiuny other casualties obvious enough, the con- 
seipienccs of which may be equally bad. Carriages 
are just as likely to get oft’ or be thrown pff the line 
with one system as with the other, and if such an 
'accident should happen, the consequences would be 
inoie serious with the atmospheric than with the 
locomoti>fc, because of the inability to govern the 
power. In cases of emergency, railway trains on 
our jiresent (ilnii, can be started by the score, one 
within a iiiimitc of the other, without any danger, 
or loads to any extent can be carried by one train ; 
but with the atmospheric, successive trains are 
limited^o intervids »f at least 10 minutes, and no 
load ca,t be carried by a single train beyond a cer¬ 
tain extent, namely, that for which the apparatus 
lias been made. Collisions with different atmos¬ 
pheric trains, it is affirmed, cannot happen ; it may, 
perliaps, to a great extent be so, but collisions of 
the members of a train from breakages or accident, 
which arc the most frequent and eijual^ disastrous 
when they do occur, are just as liable upon the one 
as upon the other, and of the two, more dioigferous 
probably upon the atmospheric, for the often re¬ 
cite^ reason, a want of commwd over the motive 
power. 

Such are a few of the leading mechanical and 
some other features of the systems, between which I 
have endeavoured to do even-handed justice, and 
upon which I think the reader will come to this 
conclusion—that the atmospheric an incom¬ 
parably greater waste of power, is much les.s man¬ 
ageable, much less convenient and efficient than the 


locomotive, auid is equally liable to accident. Its 
comparative coat and working expenses 1 have not 
yet touched on, nor its applicability to long and short 
lines. 

THE TRADES OP BIRMINGHAM. 

To describe the process by which Birmingham has 
increased its productive powers during the last fifty 
years would occupy more space than cemsists with 
our limits; suffice it here to say, that the practically 
scientific genius that has long characterize Rnglish 
mechanicians, has here, as at Sheffield, been actively 
at work, inventing, applying, modifying, and im¬ 
proving various mechanical contrivances; the whole 
town and ita neighbourhood have long been the' 
scene of enterprising, persevering, constantly in¬ 
creasing industry; and now (with the exception of 
slight occasional stagnations, caused partly by over¬ 
speculation, but principally by illiberal lawa affect¬ 
ing foreign trade) wealth, the reword of successful 
labour, has for years bf.ea flowing in from all sides 
in a large, rapid, and bounteous current. 

We purpose giving some particulars of the lead- 
ing trades carri^ on at Birmingham; but we first 
present a list of such as we have been able to sepa¬ 
rate into distinct classes, premising, that it is far, 
perhaps, very far, from including the endless rami¬ 
fications into which the businesses are divided. 

Gold, Silver, Gilt, and Plated Goods. —Jewellers. 
and gilt toy makers, watch chain, key, and gold 
hand manufacturers, gilt ring and seal m^ers, army 
and gilt button makers, ring turners, medal and 
coin makers, bright engravers, sword hilt makers, 
toy burnishers, iilligree workers, plated snuffer 
chasers, pencil case and toothpick makers, makers 
of silver and pl<%ed spoons, knives, forks, teapots, 
plates, sugar-basins; chain makers, thimble stamp¬ 
ers and piercers, pencil cose makers, &c., &c. 

1. Iron and Sieet Goods .—Fire irons and swords, 
gun and pistol makers, gun makers, gun lock and 
furniture filers, stockers and stock sinkers, gun- 
polishers, gun charger and furniture makers, bayo¬ 
net-case and powder-flask makers, ramrod makers, 
bayonet cutlers, sword cutlers, scabbard makers, 
&c., &c. 

2. Tools .—Die sinkers, engine cutters, saw-tool, 
vice, hammer, plane, auger, awl-blade, gimblet, and 
other tool makers, smiths' bellows-pipe makers, 
sA'Cw-plate workers, coach-spring makers, braziers’ 
tool makers, scythe, sickle, ahd spade makers, &c. 

3. Other Irim Hardware .—Makers of bits, stir¬ 
rups, curbs, bridles, spurs, spur rowels, cock heels, 
horse and dog collars, fetters and dog locks, dog 
and cart chains, nails, sprigs, tacks, screws, scale 
beams, steel chains and toys, ferrules, pattern rings, 
forks, iron spoons, snuffers, thimbles, inkstands, 
steel keys, mouse traps, spring latchets, mortice 
and other locks, pendants, hinges, pin makers, 
warming pans, fire irons, cruet frames, (forkscrews, 
gridirons, buckle ring foige^, and buckle chasers, 

Ac. 

4. Brass and Mixed Metals. —Brass-founders, 
saddlers’ brass-founders, lamp makers, makers of 
candelabra, tea-urns, ^bite metal teapots, albata 
spoons, forks, and other domestic furniture, albala 
pencil case makers, button and button &ank makers, 
and button soldering, brass nailers, pocket locksmiths, 
brass moulders, gas oniomcnt designers and moujd- 
ers, gas-pipe drawers, gas tap makers, and other 
gas fitters, brass cock workers, iron and brass wire 
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drawer:!, coaeh-harncsH forgers, bed and coach screw 
niiikei's, i)rinters' tyjiefouiiders, malleable zinc plates, 
clock liuiid, coffin nail, lead toys, and match box 
makers, &c., A-c. 

3. Miscellaiifriitfi. —Glass blowers, looking-glass 
makers, glass Stainers, makers and grinders of watch 
and opticid gbisaes, glass moulders, makers of glass 
beads and doll eyes, glass seal makers, glass button 
makers, japan wares, &c. Bone, ivory, tortoise¬ 
shell, and ()earl box makers, paper spectacle’ case 
makers, comb and spectacle frame makers, pearl 
button turners and cutters, papier-maclt^ moulders 
audjapnnriers, umbrelk makers, air-pump and ma- 
eliiiie tuukers, smoke-jack makers, &c., /tc., &c. 

Among these multifarious occupations—estimated 
before, the House of Commons, in 1825, at two 
hundred, each quite separate from its neighbour— 
we select only a few for particular description, and 
shall then make some redfarks on the workshojis, 
general condition and average wages of the work¬ 
people. 

1. Gun Making and its Branches. —This manu¬ 
facture, at once the oldest and most important of 
those, carried on in Birmingham, was inlrudueed at 
the beginning of the lust century ; since which time 
it has gradually, but so immensely increased, that 
Birmingham may now be termed the great empori¬ 
um of the world for all destructive weapons, includ¬ 
ing muskets, pistols, and fowling pieces. During 
the last war, the government contract for muskets 
alone averaged 30,000 |»er mouth; and in the fifteen 
years between 1801 and the termination of the war, 
Birmingham furnished upwards of five millions of 

fire arms ! The number manufactured in the tie.xc 
fifteen years (1814—1828) was estimated at thi*ee 
millions, and the demand for these articles up to the 
[iresent time is perhaps less fluctuating than for any 
other product of industry. A proof-house has been 
established by Aet of Parliament, where the excel¬ 
lence or imjiertection of all gim uncTpistol barrels is 
proved by a heavy charge determined by the Board 
of Ordnance. If they stand this test they are marked 
by a stamp, to counterfeit which is felony, and tlie 
sale, of unstamped guns is punishaiile by a heavy 
fine. The manufacture of swords may also be re¬ 
garded as one of the staple trades of Birmingham, 
but since the peace it has much declined. 

2. Gold and Gilt Togs. —The toy and “trinket 
trade in its various ramifications is so immense, thqt 
surely Mr. Burke wos^'iot tar wrong in de.signatiug 
Birmingham as “the toy shop of Europe.” Vast 
quantities of beautiful articles, fancy seals, brooches, 
clasps, rings, and iimumerable other trinkets, are 
made of gold, silver, gilt, and plated metal, mosaic 
gold, and other alloys, as well as of polished steel 
and ii-qn, the workmanship being by aid of the stamp, 
the press, the lathe, the draw-bench, and other 
ingenious mechanical contrivances, of a quality often 
combining beauty of appearance and solidity of tex¬ 
ture with an extraordinary lowness of price. Thi^irn- 
pre,ssioiis on glass seals^ made to imitate engruviugs 
oil stone, which would themselves cost thirty shill¬ 
ings, are admirably executed at IJd. each, their jiro- 
durtion giving employment to some hundreds of 
hands, chiefiy women and idifidren. 

Button anc^ Buckle Makitiy. —To the invention 
and manufacture of these articles Birniingham may 
lay undoubted claim, inasmuch os it has witnessed 
all Its fluctuations, from the small iron plain buckle, 
and the horn button covered with metallic foil, 
through oil the iniuimerable and capripious vaiielies 


of shape and embellishments which prevailed when 
gentlemen wore powder and hob wigs, looped huts, 
Finbrotdereil coats and swords, and through the still 
more tantastic, quickly-varying changes of fashion 
required for the ioreign markets. The boot and the 
shoe tie have now entirely supplanted the shoe 
buckle, die use of trousers also renileriug the knee 
buckle wholly needless; the trade of the buckle, 
maker is now, therefore, confinec^o few hands, 
chiefly for ladies' wear, and thou^ii^ who un(»; de¬ 
pended on it (or support have turned their industry 
iutiynore prSfitublu and useful ehannelsf The manu- 
liicture of buttons, however, is still mont exten.sive- 
ly carried on, and is divided intfl many brauchc.v, 
imewding as the article is of metal, wire, or bniiii, as 
well as into several departments, stami^Pg, 
buriiishiiig, chahing, sbank-making, &(;> 'J'he fua- 
cliine iweil for making button shauk.s is one (jj' the* 
most ingenious that Binningliaui furnishes, a single 
revolution of the machine suthcing to I'ul (he re¬ 
quired length from'the wirt, to bend it into its pio- 
]>er curves, .md so tjjittewthe extremities as to pre¬ 
pare them for be.ng soldered on the suri'ui'e^pl tlic 
button. The fashion t. buttons is now for tlu! most 
part plain pr shghtlj raiseil; and the iirt of gilding, 
wliieh within the l.ist few year.-, Ini.s been culled into 
mui'h greater nquisitiou for fiuiey buttons {.Ii.ui fi.r 
some years before, is carried to sin b jieplgijjioii, (but 
tliree or four (Sinnywortli of gold is said to be .suffi¬ 
cient for gilding a gross of buttons. The imuteiisity 
of this ap]tarcutly trifling bu.siness m.iy be conjec¬ 
tured ftoiii the fact that the leading maiiu/iietmers 
ki4p each from 10,000 to J2,000 different sets of 
cut steel dies fojj; livery, militiry, and cut Gluttons ! 

4. Gold and Bilver Plating, anil Albatu Goods .— 
Birmingham, though inferior to Sheflield in flic v.i- 
lue and roagnifude of this manufacture, enjojs a 
high reputation for the beauty and varaty ofiifs 
plated goods, and so long back as \lVi, wardens, 
and an assay-master, weic appointed by Act of I’ar- 
liamcnt for sujieriiitending fiie trade, and stumping 
all silver aAicles weighing more than five penny¬ 
weights. The i|uantity of silver used in these uiaiui- • 
faq^ures— i.e., iu the plating of spoons, knnes, 
forks, plates, dishes, breadbaskets, caiidlesti'ks, fee., 
cannot be mucb less than 40,000 ounces a-yc.ir, 
while the consum|ition of (he same metal tor pencil 
eases and Irinkfts may average, about 100,000 
ounces. The quantity of silver plate made here is 
comparatively insignificant, havuig been estimated 
at 121,400 ounces in 1837. 'Jjjie whole of this bu¬ 
siness, however, has received a great and, Je siqi- 
posc a fatal cheek, by the introduction of albuta 
metal, which from its superior durability to plated 
goods, as well us its extreme resemblance to silver, 
has become so extensively introduced into families 
as almost to supersede the use of spoons, knive.s, 
and forks, eitlier of silver or jilatcd on steel, which 
had hithertd been made in large quantities. 7'he 
albata is a compound of tin, tlie rcgulns of antimony, 
copper, and brass ; the articles made of it are ex¬ 
tremely cheap, beuutitully wrought, and, when care 
is taken to purchase those that are sufficiently nlas- 
sive, they are very durable and have a handsome ap¬ 
pearance. The stamp and jire.ss ai'rf extensively used 
in the.se mauu/aeturcs, aided by the chasing tool and 
hammer for ornaments in relief. 

^ [Tu be eoutinued.'} 
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METEOROLOGY OF SOUTH AUSTRALIA. 

Peiihai*«, tlierp arc few points in the natural ppo- 
noujy of a new country more important than its 
meteorology; and, with this impression, we present 
to our readers the following synopsis of the weather 
in tile vicinity of Adelaide, for the quarter ending 
September 184H. 

.luly was remarkable for the evenness of its tern- 
perature, the le^rcury never rising at mid-day above 

, C.4 , nor falhngbelow 55' or 56”. The mornings 
and evenings were generally but a few degrerti 
coolc, the tWermometer never in the fofmer falljng 
below 18'. Besid's a lunar runbow observed on 
the atli, perhaps fhc most brilliant solar rainbow^ 
tlidt ,haa been noticed tor many years appeared 
on the 2'2n(l, at a quarter to 5 p.m. ; it lasted more 
tli.in'a quirtcr-of-an-hour, increasing in brightness 
kn- tlij 6 rst ten minutes. It was encircled by its. 
atlendant irnterrall, showing the seven revirsed 
colours very distinctly. By the 2r)th, the lowlands 
were under water, and the river very high. On the 
.".Oth. after midnight, a hurricane of wind came on, 
whicli lasted till daylight the following inornmg, but 
did no dainigc worth mentioning. 

A lew degreis of increase in the heat of the 
atmosphere wre olis^rv able through the month of 

»Angn-l, ihe thermometer in one or two instances 
attairiingV^', The temperature of the niomiugs 
,nid evenings, especially the former, iwas neverthe- 

I ss (oiier than in the last month, the mercury 
lieing down to 45" and 44o on the 2lst and ljust 
diys. On the., 1st, the low grounds were'agiym 
iiikl'T w iter in sevenl pliees, and all thoroughfarm 

II Adel.udi* were deejily covered i^th rand. On 
llie 12 th, another lunar rainbow bore witness to the 
liumidity of tlio .itmosphcre. By the ICtb, rain, if 
not ledly want’d,would have been quite acceptable, 
so dry dm s the surfiee of the exposed landa become 
aficr a lew diys ot sunshiiie. On the 18th, the 
tir.-t trost occurred, which was expected much 
earlier in the sc.ihon. The following morning was 
misty ; a rather rare oci-urrence in our climate at 
nny lime. These mists are, never of sufficient den- 

• sitv or contmnance to bear the name offog. , 

In .ScpVmber, the mcndian heat was often 70"; 
ami on (lie 27tb rose to 88 “, though for a few days 
in the middle ol the month it had been as low as in 
.Tilly. Till, w.is a gradual increase tii the tempera- 
tun* from the latter niunth, which was therefore the 
roldest or niid-wmter month, but this was reversed 
by the ^singular am^ unexpected coldness of the 
morning^ and evenings, a tendency to which was 
shown in tiie pievious month of August. In July, 
the temperature was never less than 58" before mid¬ 
night, ami that only on two occasions in the sue- 
i ••eding month ; but, in September it was nearly as 
often below os above 50' at that hour. From the 
earlier rising of the sun, the atmosphere was less 
frequently kejit at a low teroperntm^ than in 
August; but from the same cause, the greater cool¬ 
ness which occurred on the mornings was not 
looked for. 

Ofi the morning of the 5th, the mercury stood at 
41". This may be considered the coldest morning 
of the year. On the llth, there was a sadden fall 
in the thermometer of 18 degreas in«two hours— 
this IS not so uiicoinmnn on some of the summer 
days—tlie sky was then overcast, and after a henvy 
.shower of lidil, (rather a rarity in ^ur southern 
•■lime,) the wind blew with great violence, accom¬ 


panied by some lightning'and thunder till negr mid. 
night, when it fell calm. The increase of teqipera- 
tiire experienced ail day on the 27th, seemed almost 
a change from winter to, summer 5 but it was evi¬ 
dently not a settled heat, merely a warning of what 
might be expected in the Approaching summer 
sea-son. This was altogether a very variable month 
in temperature, many of the apprdximating diiys 
showing great contrast in this respect at all timeiy 
the-mercury during each day being continually on. 
the rise or fall. • 

Though the season was advanced,—Spring having 
commenced,—before the coldest portion of the year, 
that is during the silent hours, had arrived, yet, the 
hot winds , (as they are called,) and the heate.d at¬ 
mosphere of summer, were not at all delayed. 

RAIN IN* EGYPT. 

1 1 ’ has been asserted that there is no rain in Egypt, 
and both ancient and modern travellers from Hero- 
dotiis and Diodorus down to Mr. Silk Buckingham 
have recorded the assertion. It is well to have the 
facts in all eases : and with regard to this question, 
let us listen to the statements of Mr. Gliddon, wbd 
in his lectures has frequently put us right upon many 
luisi'oncepiiuns regarding that interesting country. 

Mr. Gliddon states that in Lower Egypt and the 
Delta it rains a great deal in the winter; and this 
rain inereascs in the exact ratio of your descent 
towards the Mediterranean. “ I have,” he says, 
“ known it to rain at Alexandria twenty days sue* 
eessivcly, and almost incessantly, whilst from the 
15th of October to the 1st of April the rains are 
frequent—the winter is proverbially wet. So it is at, 
Atfe, the junctio>j of the Canal and Nile. Here is 
the focus of rain in winter, and it is the mast slop¬ 
py, muddy, and drizaly spot in those latitudes.” 

In Middle Eg^t it rains every winter, bat merely 
sharp showers. The average at Cmro will be three 
rainy days a year—perhaps twelve hours of rain in 
the whole year. 

In Upper Egypt it rains in some part every winter, 
hut otherwise, is rare. Yet Mr. Gliddon observes, 
" I ran say with Herodotus, that in our time, it rain¬ 
ed in Upper Egypt; for we had rain at Dendcra, 
at E»ne, and rain at the first cataract—sharp, but 
passing Aiowci-s.” The word seldom will apply to 
ra|n from Cairo to Dongnla, but no rain is all non¬ 
sense. Of course the farmerain Egypt is ijuite in¬ 
dependent of rjiin; (t never enters into his calcu¬ 
lation, for the Nile saturates the ground for two 
months by inundation; for six months by filteration; 
and the agriculturists supply the rest by irrigation, 
water wheels, dippers, and other methods. 

In the Deserts, to the east aud west 6 f Egypt, 
all aluqg the Nile, the hills collect clouds; and there 
the rain is more uncertain, but more frequent. 
Violent thunder storms are common, and there » 
not a^ravine in the Desert but bears marks of the 
treipendous force of the ocSasionol torrents, par¬ 
ticularly towards the Red Sea, So much so, that 
the tomb of Ramses III, at Biban-el-melock, The¬ 
bes, having been injurliciously placed at the foot of 
a Seyeleh, as the Amhi term a torrent’s bed, was 
never occupied by the King, for it waifdestroyed by 
ram in ancient days ; and this would explain why 
the Great Raroai-s was interred probably in his own 
palace, the Ramsessium, miscalled the Memnomiufa. 
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THE BALANCE OP ORGANIC NATURE. 

The primitive atmosphere of our globe has formed 
itself into three great parts or masses - 

One, constituting the atmospheric air of the 
present time; a second, represented bj plants; a 
third, by animals. 

Between these three masses continual exchanges 
are effected : matters descends from the air into ve¬ 
getables, penetrates in this way into animals, and 
returns to the air in proportionaas they consume or 
apply it to their purposes. • 

Green veg^etables constitute the grand laboratory 
of organic^ chemistry. They are the agents which, 
with carbon, hydrogen, azote, water, and oxide of 
ammonium, slowly form the most complex organic 
substances. 

Under the form of heat, or of chemical rays, they 
receive from the tun the force which enables them 
to accomplish this great work. 

Animals assimilate or absorb the organic sub¬ 
stances which plants have formed. They alter them 
by degrees; they destroy or decompound them. New 
organic substances may arise in their tissues, in their 
vessels; but these are always substances of greater 
simplicity, more akin to the elementary state than 
those they had received. 

They decompose, then, by degrees, the organic 
matters treated by plants. They bring them back 
.by degrees towards the state of carbonic acid, water, 
azote, and ammonia, a state which admits of their 
T^y restoration to the air. 

In burning or destroying these organic substances 
animals always produce caloric, which, radiating 
from their bodies into space, goes to supply that 
which vegetables had absorbed and^hxed. 

Thus all that the atmosphere yields to plants, 
plants yield to animals, animals restore to the air. 
Eternal round, in which death is quickened and life 
appears, but in which matter mmely changes its 
places and its form ! 

The crude and formless mass of the air, gradually 
organized in vegetables, passes, without change, in¬ 
to animals, and becomes the instrument of sensation 
and thought; then vonquisUed by this effort, and, 
as it were, broken, it returns a.s crude matter to the 
source from whence it had come.—Dumas, 

VARIETIES, jt 

Wax Painting. —M.^L. Mansion is now exhibiting 
in the metropolis, some e.Tquisite spdiuucus of Wax 
Painting, executed upon anew principle.—It appears 
that the art was known to the ancient Greeks, and 
it was with them caVed Encaustic Painting, from 
the process which they adopted in using heat in 
working, the coloors being amalgamate simply 
with the wax and laid on die surface in a liquid 
state. The process as practised by M. Mansion is 
different. *‘A surface of die purest wax is fixed and 
smoothe to the unifoiqpity of a sheet of ivory y the 
colours are then mixed with a Kqaid meium, that 
from its affinity converts the ground surface into 
an absorbent body, and renders permanent the 
painting. M. Mansion says, the pictures are exe- 
cdted with much less trouble than that of oil pic¬ 
tures or on ivory, and occasions much less inconve- 
niroce because the work can be left off and begun 
ag^ at any time without detriment to the work, 
’^ey are imperishable, but from violent dilapidation, 
because they are not affected by the atmosphere— 
heat or cold having no effect uponr them. This 


style of art has been recently introduced, and very 
much admired in monumental decoration. 

Setf-regulatiug Ventilator. —At one of the re¬ 
cent toirees of the Pn-sident of the Royal Society, 
there was shown a new self-regulating ventilator, 
which operates by the expansion and contraction of 
spirits of wine and mercury by heat. The instru¬ 
ment is so arranged that, as the heat of an apart¬ 
ment expands the fluids, they oyaaeithe ventilator, 
which is again closed as they contract. The appa- 
ritus, we should fear, is too delicate to be applicable 
for^eneral ffse, but it has the merit of%onsiderable 
ingenuity. 

, Volcano at Taal, in China. —In the peninsula of 
Boilgbong is a volcano, with a circular cratiw of 
considerable size, from which a white sulphureous 
smoke is constantly emitted; it bears a consider?tble 
resemblance to the annular mountains of the ||ioon,W 
as traced upon the map of Lohinann. 

Man the best-constructed Steam Engine. —To 
reach the summit of Mont-Blanc a man sjjends two 
days of twelve hours each. In this time he bums, 
on an average about 9^ oz. avoirdiipoisc of aarbon, 
or an equivalent quaii^iy of hydrogen. Were a 
steam engine employed to carry him thither, it would 
consume from 2 lb. 8 oz, to .I lb. 2 oz. nvoirdupoisc 
of carbon in the service. Considered as awnachiiie ' 
then, deriving the whole of its power frour the car¬ 
bon it consnmfs, the body of man is at least three 
or four tiine^ more perfect in its mechaniftn than 
the. most periect steam engine. Our artilieers and 
em^eers have, consequently, much #till to, aecoin- 
p^h.— Dumas. 

Smoke. —In (the voluminoils report Sn smoke, 
lately made in the House of Commons, by a select 
committee, some curious facts are mentioned ; for 
example, Mr. Chandler, eanicllia grower at Wands¬ 
worth, states that on account of the great iiicrtase 
of chimnies from innnnfaetorie.') m that vicinity, 
plants which formerly might be handled without 
any bad ef^ject, now soil the hands. Among other 
plants which formerly flourished, hut will not now 
grow in the neighbourhood of the metroi>oli.s, are* 
China ro8e.s, rhododendron hirsntuni, rhododendron * 
virginium, and many others of the prettk'st varie¬ 
ties, now quite extinct. Mr. Anderson, the rurator 
of the Physic Gardens at Chelsea, testifies to the 
noxious effects ^ what he calls the “ bitter smoke” 
upon the trees of that establishment, particularly 
on evergreens, and on two magnificent cedars which 
have so long been an omameni to the gardes, and 
form a very conspicuous object from the ri«er. It 
appears that the sooty partieles are attracted to and 
attached by the resinous exudations of the leaves, 
while the large surface of the foliage above prevents 
their being washed away by the rains, so that the* 
functional action of the leaves is disturbed, if not 
entirely destroyed. 

Proposed Iron Bridge at Westminster. —Mr. 
Barry has brought out a design of an iron bridge, as 
a sabstitute for the stone structure at Westminster, 
respecting the repairs of which there has been much 
controversy. Mr. Barry’s proposed bridge spans 
the river with five arches. Its structure is in the 
gothic style, to assimilate with tKe Houses of Par¬ 
liament; andiits estimated cost is 185,000/., “be 
the same a little more or less.” Mr. Walker’s 
repairs, it is^ affirmed, wiU cost more than a new 
bridge, and make hut a patched-up affair at the beat; 
whilst Mr. Barry’s new iron Gothic structure would 
be more durable, as well as more ornamental. 
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RUrfER'S GAS-LIGHT AND LAMP 
VENTILATOR. 

Tuts apparatus, the invention of Mr, J. O. Rutter, 
Gas Works, BJaek Rock, Brighton, effeots the per¬ 
fect ventilation of gaa-lights aii4 lamps, by conveying 
the whole of the heated air, vapour, and other pro¬ 
ducts of combustion arising therefrom, out of the 
apartment in which the lights are burning. It also 
further promotes the salubrity of the atmosphpre 
within the room, by causing the withdrawal of a por¬ 
tion of air which may have been rendered impure 
by respiration, or other sources of contamination. 

DeHcripttoii ;—A A is a tube for supplying gas to 
the (double-cone) burner B. C C is a tube of metal, 
which may be straight or curved in any required 
direction; the internal area of which is proportioned 
tothesiiieof the burner. In the tube C C, at a 
convenient distance from light, a valve D is fixed 
for the purpose of controlling the egress of hot air, 
and also for preventing the ingress of cold air when 
the apparatus is not in use.—The lower end of fhe 
tube C C is enlarged to receive a short tube E, 
which slides up and down within it, and is adjusted 
and-fixed at any required distance by set-screws on 
each side. To the short tube E is attached, by 
means of two or more indents, the glass ventilator F, 
having a {flatted) llanch at G, and being trumpet- 
mouthed at H. The gas (or lamp) chimney I is 
.contracted at the top, so that the diameter of the 
opening thereat |s as near as possible equal to that 

the upper end of the ventilator P, and of the 
mbe C C. At its upper end tlie tube C C is pro¬ 
longed, so us to extend through the wall or ceiling 
of the room in which the gas-light (or lamp) is used, 
and thence by suitable arrangemeuts it is made to 
communicate with a flue or chimnt^', the roof of the' 
building, or the external atmosphere, as may be most 
convenient. K K is a spherical glass moon or globe, 
which is especially applicable to ga«-lights. It has 
a circular opening at the top, around which is a 
projecting flaneb or rim. To the ,^anch a metal 
collar is ^apted, and by means of three equi-distant 
books or rings the globe is suspended from the tube 
C C, inclosing and softening Ihe effects of the light, 
which projects scarcely any shadow downwards. 

As shown in the annexed engraving, the gas-light 
and lamp ventilator is divested of ornamei^*' for the 
more ready explanation of its several parts. It is 
exceedingly simple, andtiot liable to be put out W 
order; it is susceptibib of adjustment to particular 
situations and circumstances; it can tte manufactured 
economirally as respects coat, and in a great number 
of instances the essential parts of the apparatus may, 
at a comparatively trifling expense, be adapted to 
fittings now in use. 

In skilful bands the apparatus will speedily as¬ 
sume a variety of forms for pillars; brackets, pen¬ 
dants, chandeliers, and lustres; and whether for 
purposes df utility only, or of utility and ornament 
combined, the designa will be as novel and elegant 
in appearance, as they will be appropriate and blhu- 
tifol m general efli»A and execution. The ornamen¬ 
tal parts may he light and tasteful, or rich and mas¬ 
sive, as may be desired; anj these being affixed by 
screws to the main body of the fittings will be re- 
moveable at Measure to be cleaned, re-lacquered, or 
altered, without interfering with any of the ofher 
artangements. 

The glass globe K K, (see the engraving,) in no 
respect interferes with the operation of the ventilator, 


but it is coiwulcred a suitable mode of fitting up a 
depending light. The only opciiing in the globe 
being at the top, where a current of cold air is con¬ 
stantly entering, the principle of the apparatus ii by 
its means very strikingly illustrated—u portion of 
the air descending fo the burner to support com¬ 
bustion, and the rciuaindcr passing oft' between the 
chimney I and ventilator F in the directions indi¬ 
cated by the arrows. 

The advantages to be derived fa«(«^the use of the 
g^s-light and lamp ventilator may be thus briefly 
enumerated _ 

First. Health and comfort—All tne Iwatcd air 
and products of combustion being conveyed out of 
the room. 

I^ecoiid. Economy of gus and of light, whu'ii is 
consumed under the most tavoiable conditions the 
access of air being controlled so as to piodncc a 
tranquil fldune, with jierfect, but not vivid cilBibus*' 
tion. The gas i.s heated before it enters the burner, 
and a saving thereby effected equal at least to 10 per 
cent. Hie body and arms of br.ickcts,pendants, and 
chandeliers, being above tlie burners, there will he 
no shadows projechsl against the walls and floor as 
by ordinary fittings ; and hence a smaller quantity 
of light will suffice whilst it will bo diffused more 
uniformly. 

Tliird. Cleanliness.—Tlie walls, ceili^*, furiii- 
tnre, or embellishments of a room, hoWi*fer dclu-ale 
or costly, wilt not be soiled or in any otiicr respect 
injured by the lights. If by sudden increase of 
prosstire, or from any other cause, too much gas 
sjpiuld pass the burner, not a jiarticle of smoke will 
enter the apartment, but the whole jiasi, pff through 
the ventilatoi \fithout breaking, or even discoloring, 
the glasse.v. 

Fourth. Safety.—As just mentioned, should the 
gas be burning in excess it cannot inflime goods, 
forniturc, or clothing in its immediate vicinity ; or 
if, by neglect or mistake, it be extinguished without 
being turned off at the burner, it will eseajie by the 
ventilator end not diffuse itself ni the ajiartiiient. 

, EDGE’S WATER-METER, 

At a recent meeting of the Society ofa>Art.s, the 
following description was read of Mr. Edge’s newly- 
invented machine for the measurement of water, 
which is now being te.sted in several parts of England, 
and may be seen at Mr. Edge’s manufactory. Great 
Peter Street, Westminster. 

For many years past, the wpint of a m^ine to 
measure liquids, while being transmitted^hrough 
tubes, seems to have oecupieci public attention, and 
more recently water compames, and practical engi¬ 
neers, have become desirous of the existence of such 
an instrument; the former to ascertain the quantity 
of water supplied, (more particularly to their large 
consumers,) the latter to ascertain the amount of 
water jiasseu into their steam boilers, and by infe¬ 
rence the amount of steam generated, the com|iara- 
tive advantages of difl'erent fuels, and the attention 
of the engineer to his duty. 

It was with a view to supply the wants of the two 
^ter classes, that the present machine was invented; 
although there is no doubt that if modified in a par¬ 
ticular way il would as effectually answer the pur¬ 
poses of foe former. Before entering upon a des¬ 
cription of t^is machine, it may be as well remarked 
that several others for the same purposes hare been 
from time to time brought before the public without 
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'much^uccera; these, however, are liable to one or 
two very important faults, either that they emnot 
measure liquids while acted upon by pressure, or 
that they will measure any air which may pass 
through them, as if it were liquid. These objections 
are entirely overcome by the present arrangement; 
and also, it is believed, a greater degree of accuracy 
and simplicity is obtained. 

Fig. 1 is a sectional elevation showing the cham¬ 
bers A and Bi^nd the machinery therein. 

Fig. 2 is a s^Sn of chamber A, taken at right 
angles to Fig. 1. • 

'Jlie outencasing is rectangular, and* is mad^ of 
cast iron; this, however, may be varied to zinc or 
tin plates, if the jlre.ssure ol the liquid be not too 
gre^. This ease is divided in the middle by a par¬ 
tition C, thereby forming two eliambers A and B, 
cotiAuunicnling through the slit D in the top of the 
g)nrti|jmn C. In the partitimi C there is a tour-way 
cock E, the larger end of whirh opens into chamber 
A, and the smaller into rhamber B; the water is 
condu(>fed to and from this eoek by u^ans of tubes, 
shown by arrows passing through chamber B. This 
eock transmits the liquid to and from the chambers 
A and B, in the same manner as the slide valve con¬ 
veys the steam to and from the cylinder of the steam 
engine. Parallel with the centre of the cock E is 
I a spiudln F, working in the upright standards G 6 ; 
this spiffllit j^arries a driver U, which acts upon 
projeetioiis on the plug of the cock K, and it also 
••arries a metal cylinder I, hermetically scaled, in 
which is a heavy metal ball K, less in (uiiraeter than 
the e)Under, so that it may roll freely in it. ’Inthe 
upper part of Aiamber A there is a float L, worfeifig 
iijion the aftis M, wliieh carries a pgi^ijant arm M, 
h.ivmg upon tlie end of it a friction pulley. As the 
flout rises and falls by the action of the water, tliis 
arm vilirates, and acting alternately upon the inner 
suhi of the two teeth on the spindle F lauses the 
lower end of the cylindi r 1, (in which is the metal 
bull,) to be raised, the ball rolls to the opposite end 
of the cylinder; and by its weight moves the spindle 
F suddenly round, which motion is coiilmaiiicated 
•to the plug of the eock E,^thereby causing a change 
of inlet and outlet. , 

Tile ae*ion of the meter is as follows:—The water 
enters the inlet pip<% and (from the peculiar position 
of the plug of the cock,) passes into the chamber A, 
until It has risen to the dotted line 2 ; the float will 
by this time have been raised to its highest position, 
mid tlie pembmt arm N will have raised the lower 
end of jlhe cylinder 1 by its action upon one of the 
teeth omthe spindle F. 'llie ball wiU then suddenly 
roll to the other end of the cylinder, causing the 
spindle to move round, which motion is conveyed to 
the plug of the cock, and its position being re^rsed, 
the water then pa.sses into the chamber B through 
the four-way eoek. Now the air which was in 
chamber B, and the upper part of chamber A, be¬ 
comes compressed, and its e.vpansive force acting 
upon the surface of the water in A expels it through 
the outlet by the four-way cock, until the wa,ter fells 
to the dotted line Y Y, when the float will also have 
fallA, and by its action upon one of the teeth on 
the end of the spindle, have raised the opposite end 
of the tube, causing the metal ball to roll to the 
other end, which force being conveyefj to the plug 
of the cock by the driver suddenly moves it into its 
original position. The water will again rise into the 
chamber A, and acting on the compressed air expel 
the water from B through the four-way cock. Thus 


each chamber receives end dischsiges distinct por- 
rions of water; the pressfire exerted to flU toe one 
being communicated bf 9 ebjlunia of sir to diSehatgr 
that in the other—each strokfi ^^ing equal to toe ares 
of the ebamber A, froto line to dotted line, 
(minus the bulk of toe doait hnd.fltoermaehhi^ryin 
that part of toe chamber.) 16 may here be rC'. 
marked that the balk of chamber lil has. n<^n| to 
do with toe measuremfmt; «|Jr 3 can (wrijr receive 
as mi\ch water os A discharges, aiHl'can only dii^ 
charge as much as is received by A. Tlie only 
exception to this rule is when an additional ptossure 
takes place; at thia time a bnger stroke is ‘^ven, 
wliich is again repaid by a short one, which Cixac% 
compensates for It when the pressure is romo^. 

Upon the axis M there are two teeth, taking into 
a crown wheel, similar to a clock escapement; toua 
the vibrations of the axis M give rotatory motion to 
tlie upright spindle O, fjpm thence to the counting 
apparatus, wliich is of a novel description. 


IRISH BUTTER. 

Irish Butter appears, recently, to have obtained A 
bad name in the markets; the cause of whlto iS 
staled by the Earl of Erne, who has minutely in¬ 
quired into the matter, to be as follows 

“ You will never have your Butter fetch a good 
price, or bear a good chameter in England, if yott 
do not work a reform among the coopers. Tabs 
should be made of lee/f setuoned oak, sycamore, or 
sally; the staves should be made, much thicker, 
otherwise they do not hold the brine. ’Rie hoop 
should be always peeled, aS toe bark will give a 
taste to the butter; tliey shordd bq: Strongly put to¬ 
gether, U.S toe casks are liable to be knocked about. 
The coopers alw^put in green wood in toe heads and 
bottoms of the casks, to make up the proper weight 
for the casks, whieh gives a peculiar Caste to the 
butter, and, of course is injurious. The Thb. when 
sent home to the farmer, should be fllled with boil¬ 
ing brine, anti closely covered, to stand 24 hhnn 
before it is emptied out lor packing with hnt^. 
When the milk is brought from the cow, it is strain^ 
into proper ye.ssels, and never removed until ready 
for churning, which state, in warm weather, it will 
be in toe course of four days. The practice of mix¬ 
ing hot water with toe milk to raise Ae tempera¬ 
ture i.s tad; it causes the butter to be pole, which 
r»|nders it nearly unsaleable, except at low prices. 
The proper method for couftry people, in winter, 
is to place toe^hum in a tub of hot water until ite 
contents acquire the temperature which experience 
proves to be best for the prodnetion Of good butter, 
viz., from fiB to 60 degrees. A few potatoes, given 
raw witli other food, will raise the colour of the 
butter ip winter, and are good for jncreasipg the 
quantity. It is of ImpOrtMce that the butter should 
undergo as little handling as possible. When toe 
butter is taken from the chum, it shouId,be Waahed 
with brine, and the buttermilk completely extracted 
from it, and never put asid# a lump without bring 
salted, which is the qnsfom in some dairies, where 
they wait for several churnings before they put any 
into a cask. You should be most particular in 
buying your salt; puithase none but the best; the 
salt manufactured from sea-water only, contains 
much bitterness, and spoils the flavour of the butter. 
Pure salt is known by its taste, and the absence of 
any bitter flavour, and should be rolled, it beroihes 
a fine powder, and finer the better. Ihe butfir 
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httvin^ been well wa.4bed lu a wooden bowl with cold 
water, ahuuld then be salted, one pound of salt to 
twelre'pounds of butter, well mixed, and again 
washed with cold spring water, until the salt is just 
perceptible. ' *’ 

" A very particular part is in expelling the milk, 
which is doue by taking the butter in small pieces 
and clapping it well with a batter spoon. In puMing 
it into the cask it must be well pressed, to exclude 
the air between the makings / the t)utter should be 
covered with a cloth soaked iii strong pickle, wrdng 
out each time in cold water, and agam steeped in 
brine to cover the cask; and when the cask is full, 
it ih covered with pickle made of half a pound of 
salt, and one of nitre, dbsolved in a pint of water, 
and allowed to remain twenty-four hours before 
closing it for market.” 


THE TRADES 09 BIRMINGHAM. 

{Continurdfrom pagr 

&. Japanning. —Japanned articles of great beauty 
and variety are vej-y e.’tten.sively iiiaiiuiactured. Tlic 
art had a very humble origin with tobacco boxes, 
small trays, and variuus insigniheaiit articles; but 
Taylor and Baskerville—the former by painting, the 
latter by introducing the papier~mache —raised it to 
a degree of excelleiicc before unknown. Great 
talent is now called forth, and some of the best 
pointers of the ixmutry have been engaged in tlie 
earlier part of thmr career in painting the teaboards 
and waiters of Birmingbam. These articles are 
snscepubie of great elegmice, and, when |iroduced in 
perfection, are beautiful specimens of the painter’s 
art. Tile coarser, and consequently the more e.x- 
tcusively conducted branches of tlie trade, are car¬ 
ried on at Uilston tmd Wolverhampton. 

6. Stssl Pen Making. —This branch of industry 
has sprung up in Birmingham, as well as at Sbeifirld, 
within the last twelve or fifteen yCags, and so greatly 
has the manufacture increased and risen in jiericc- 
tiun, that while the article has been constantly im- 
pruvuig, the price lias been perpetually oii the de¬ 
crease, so that at present the best three-slit pens 
may be purcliased at 8d. the gross, commoner 
articles being made at a still lower price. It lias 
been uslcuiat^ that about 800,000 gross, or nearly 
ten millions of steel {leiis, are annually ^lade in 
Birmingliam only, employing about 600 persons, 
and consuming about 80 tons of tine sheet steel. I 

7. Nail Making. use of machinery in 
making screws and nails has been iutruducud with 
gi'eat success—well-formed nails being cut out of 
sheet-iron far more rapidly than Utc human hand 
could snip paper with scissors—and, after being 
thus cut, • receiving, by powerful pressure, wcil- 
foniioj heads, while, at the same time, a novel 
process of annealing gives them a tenacity aliiiust 
(qual to that of nails forged by the hammer. The 
Britannia ${ail Works are provided with machineiy 
prodneiug several thoqsarids of uaiU each minute. 
Notwithstanding, however, the relief offered to im- 
man labour—perha{)S the most slavish in the hwd- 
wore branches—naUs arc, still made very extensively 
oj hand m and ab^ut Duclky, WalsaU, and Stour- 
bHdge, employing from 30 to 40,000 persons, 
chieity wome& and children at the nail-block,'earn¬ 
ing wages barely suificieiit to maintain life. 

fi. Glass Making. —^This branch of industry has 
long been carried on in this and adjacent towns. 
The largest manufactory of crown glass is that of 


Messrs. Chance and Hartley, near Birmiiyham, 
where there are also considerable manufactori^ 
jf flint and other descriptions of glass, the quantity 
made in this revenue-district averaging about one 
quarter of the whole duty collected in England. The 
business is not now confined in its higher branches 
to cut decanters and other domestic vessels, nor to 
ornamental chandelier drops; but the melted metal 
is cast into scrolls, foliage, and various figures of 
small size, with a degree of b ^ ness hitherto 
unknown, while from the lathe affifme cutting-tool 
itv derives a ahaiqtness of edge and smoothness of 
Bur^ce, thaS> give to it a delicacy and kdlliancy not 
attainable by ot^er methods. 

To detail, however, or even t(f attempt a general 
'desaription of the variuus niiinufactures that ^ave 
owed their origin during the last half century to the 
facilities afforded by the newly created inechanical 
forces, and the various branches that have arisen ou^ 
of the division of labour, comprising, not merely 
artizana, but also artists, chemists, and other men of 
science, would far exceed our limits. Birmingliam 
has now nearly 150 steam engines of an aggregate 
power of 3,000 horses. In addition to whg'h, the 
stamp, the press, tlx' lathe, the diaw-bench, and 
other mechanical contrivances, have inulliplied the 
facilities of manufucture. to an almost incalculable 
extent. Witli respetd to the value of the Binning- » 
ham manufactures, Mr. McCulloch stt^tj^Kiat there 
arc no mcansi of estimating the total value of the 
articles jiroduccd, owing to Hie confusioix in the 
returns of goods produced here witli tiiosc made at 
Shefli^d ; tiie value of the articles made here, how¬ 
ever, uicludiiig gold and silver plate, docs not fall 
far short of (kijiie millions sterling, the falnc of the 
material bearing but a very .small proportion to that 
of the labour expended on them; as, for instance, 
in watch springs the value of the raw material is not 
1-200,000th part of the value of the finisiied arh'cle. 
Indeed, it ts from this extreme sub-divmion of em¬ 
ployment that the superior skill of the workman 
and the ejrellence of the manufacture are mainly 
dedueihle.* 

HOG.SK-PAINTING; ^ 

VOaUING THE SUUSrANCE OV AV ESSAY IN IHX 
KNCV'l-OeXtDIA imiTANNICA. 

In a country like Great Britain, House-painting is 
•an art of great importance, m so far as it is condu¬ 
cive to the durability and comfort of our i^elling- 
hoiises, by preserving them /roiii the eflms of a 
cha igeable climate and humid atmosphere T trust, 
tin refore, tliat tliese few remark.s on the inechanicHl 
depa^mciit of Hie art will lie lound of some general 
interest. 

It Ls well known that the ceilings and walls of 
apartnient.s in dwelling houses and other buildings 
of this courttry are now almost uniformly finished in 
plaster; and the nature and properties of this com- 
po.sition are also well known. One of these proper¬ 
ties is its power of absorbing moisture; consequently, 
when an aparment is left for any length of^time 
without tjie benefit of a fire, or heated air supplied 
by other means, the plaster will tontiiiuc to absorb 
a portion of &e humidity with which the atmosphere 
is generally loaded ; and this absorption will not 
only render the room unwholesome, but will tend to 
impair the d&rability of the plaster itself. 

The first object, therefore, m decorating a house 

III 
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ought to be to render the interior walls impervious 
to this absorption, and the only way by wUch this 
can be attained is to paint them. The materials em¬ 
ployed in plain painting are:—white l^d, linseed 
oil, spirits of turpentine, litharge, sugar of lead, 
japanuers' gold sise, ochre, Venetian red,Tamp l^lack, 
Indian red, Turkey and English umber, terra de 
Sienna, red lead, Prussian blue, orange lead, chrome 
yellow, Vermillion, lake, and other pigments. But 
white lead is %%priiicipal ingredient in all ordinary 
colours used in housc-painting ; indeed, it gencnijly 
constitutes nine-tenths of the composi^on, and con¬ 
sequently forms the main body of the paint. *The 
quality of this artjcle is tJierefore qf the greatest ini 
portance, os upou it depends almost entirely the du- 
raWlity of the work ; yet it is of all the paiiftcr’s 
materials the most difficult to get free of adulter¬ 
ation. The painter buys it ground in oil, to the 
•coii^teney of a tliick paste, which operation is now 
performed by machinery on the premises of the 
manufaeturer, instead of being done by a clumsy 
hand-mill os formerly in the painters’ shops ; and of 
it there arc three qualities, the prices of which vary, 
according to that of pig lead, from about 27s. to 40s. 
per ewt. But this difference in the price of white 
lead IS trivial iu comparison with the mode in which 
it is soraetiiues adulterated. This used to be done by 
the inlil^durtion of fine whiting, but now by a cheap 
mineral catffd byrates, and, us detection is very diffi¬ 
cult, tlie temptation to adulterate oii*the part of the 
manufacturers is proiiortionally great. But how 
mticli greater must it be to the needy tradesman, 
who eao employ whiting instead of white lead in the 
two fir.st qpats of his works, with scarcely a possuii- 
lity of bis employers knowing aaj*thing of the. 
matter ? Tins in some measure accounts for the 
great diffeicncc that evists in the prices of painter’s 
work. The injury done to paint by the adniikture 
of ‘whiting or byiatcs is, that it nut only renders it 
of a much less compact body, but, causing it to be 
more easily acted upon by the almosphere, renders it 
more liable to be blanched and destwyed by re- 
pe.ited washings. 

Linseed oil, being the* principal diluent, stands 
next II. iiiiportaiice. It varies but little in qualdy, 
and IS seldom adulterated; the superiority of one 
kind over another consisting entirely in its clearness, 
and being of a moderate age. It is sometimes boiled, 
which giNos It a great facility in drying, but renders 
it too tliick and unctuons to be much used for inte¬ 
rior work. 

Spirits of turpenliine, of which a great deal is now 
used iit house-painting, is also rather uniform in 
quality ; but vanes greatly in price according to the 
state of the market. The only difference in its qua¬ 
lity consists in the manner in which it is distilled ; 
and it IS easy to distiiiguisli what has been properly 
done, by the absence of tlie rcsiq^us matter, which 
is generally to be found in that which Jias been dis¬ 
tilled with less care. 

Litharge, and sugar of lead are purchased by the 
painter in a dry state, and ground by him in oil into 
a paste of a thick consistency, and used, by being 
mixed with the paint, to dry and harden it. They 
do nut individiiii^ly vary much ip point of quality. 
Japaiiiier’s gold size is a liquid of which there are 
various qualities, the price being fro*i !0s. to 18s. 
per gallon. It is u.sed for the same purpose. 

Several of the colouring pigmcnts»vary much in 
quality, and the house-painter, in laying in his Stock, J 


can suit it exactly to tfa« r«te| of prices at which h« 
works; some of this claw t^tKAterials var^^ fmm 
9d. to 3s. per lb, aoCOniHfUl to tiie quwy, and 
others, such as ochre, from to Is. per lb. These 
are the principal materially employed by the hotUO'* 
painter to the plaifli department Of Ws work s and it 
will DOW be necessary to glte some account oMbeir 
application. ' ' ’ 

To paint plSster pro^rly, five coats BXe genewBy 
requisite ; but where it is not of n yen absotbeat 
nature, four are found to answer* l^e 'first ia 
composed vf white lead, diluted with linseed; oS,' to 
rather a thin consistency, to order that the plaat^ 
may be well saturated; and Into this is put a smaff 
quantity of litharge to ensure itti drying. In patot- 
ing qnick plaster, the oil to this coat is entirely ah* 
sorbed, thereby hardening it to the extent of &oat 
the eighth of an inch inwards from the surface. 
When this is found to be the case, the second coat 
should dso be thin, that the plaster may be tho¬ 
roughly saturated; and it will be found necessary 
after this to give other three coats, making to all 
five. 'Ibe second edat will he found to be but par¬ 
tially absorbed, imd it is therefore requisite to make 
the third coat a good deal thicker, aha to iutrdduee 
into it a little spirits of turpentine, and toeb bf the 
colouring pigments already enumerated, as may 
bring it somewhat near to tiie tint of which the 
apartment is to be finished. ’The fourth coat dtonld 
be as thick as it can be well used, and fffiould tie 
diluted with equal parts of oB and Spirita of turpen¬ 
tine. The colour pf it ought to be seyeral shades 
darker than that which is intended for t^'ftoishing 
coat, and the dry ingredient, sugar df lead instoyal 
of litharge. These coats ought all to be laid co 
with muito cate,|both as to smoothness and equality, 
and each lightly rubbed with sand paper before the 
application of the other. The finding or flatting 
coat, as it is termed from its drying without any 
gloss, is next aj^iied. It ought, like the otoers, to 
be coiTipused of pure white lead, ground as already 
described, and diluted entirely with spirits of tur¬ 
pentine ; and it should appear, when mixed, a fow 
shades lighter tlian the pattern chosen for the wall, 
as it darkens in the diying. ’The drying ingredient 
should be a small portion of japanner’s gold size. 
This coat must be applied witii great care and dis¬ 
patch, »as the spirits of turpentine evaporate very 
wpidly, and if toadied with the brush after that 
hikes place, which is in little more tlian a minbte 
after its appycation, an inoelibie glossy, mark will 
be left on tlie surface. Nothing ha.s been said of the 
time that each of the coats will take to dry suffici¬ 
ently to receive the next, as that depends much upon 
the state of the weather, the quantity of dryer em¬ 
ployed, and the atmosphere kept up in the apart- 
meat. It may be observed, however, that under any 
circumstances the first coat ought to stand a tew 
days before the application of the second; the se¬ 
cond a little longer betbre the application of the 
ttyrd; and- the third, unless to fonr-coat work, 
should have still lon^ time to harden. But the 
coat, immediately bettoe the flatting or finishing 
coat, ought not to stand above two days, as much ' 
of tlie beauty and solidity of the work will d®" 
pend on the latter dying into, and upitiug with the 
former. 

tin te 
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SHELL AND EOCKBT PRACTICE. 

Th* following very interesting csperimenta took 
place iP the Woolwich Marshes, on Monday week, 
before a number of officers of the Royal Artillery. 
The experiments commenced by firing six 32- 
pounder shells from two pieces of ordnance, placed 
at 400 yards distance from the bulk head, the object 
against wliich they were directed. The first shell 
entered the mound on the east side of the bulkhead, 
and exploded, tearing up the earth with great vip- 
lence ; and the second entered the mound nearly in 
the same place, and with a similar effect.. The third 
shell went through the bulkhead, and entered the 
mound to a eonsiderable distance before it exploded, 
which it then did, scattering a large quantity of 
earth in all directions. The fourth entered the 
mound and exploded nearly similar to the first and 
second. The fifth and sixth shells both entered the 
bnlkhead and went into tl^* mound at the rear be¬ 
fore they exploded, nearly m a similar manner as in 
the experiment with the third sliell. The inventor of 
the shells experimented with is a Mr. Buckingham, 
and they appear to be the best yet submitted to trial 
before the select committee, as they exploded in 
every instance at the time specified by the inventor, 
and after they had reached the distance of the ob¬ 
ject against which they were projected. The great¬ 
est fault of almost all the shells fired on former oc¬ 
casions when exjieriments were carried on in the 
marshes appeared to be the danger to be apprehended 
from their bursting in or at the mouth of the gun 
from which they were propelled, rendering them as 
liable to destroy the men of the army using them as 
the army of an enemy. All the shells hitherto tried 
in the marshes at Woolwich have been described by 
their inventors as having been constructed on the 
concussion of percu^ion principle i^bnt Mr. Buck- 
ingham, without stating what his principle is, main¬ 
tains that his invention is not on either of the cori- 
CUSsiOD or jiercussion principles, and asserts that he 
can move about his shells with the greatest safety, 
and even let them fall on the ground, without the 
least danger of exploding; and that he can regulate 
their bursting with the greatest exactness, after a 
given number ot seconds from the time of their being 
fired, and that in no instance will they burst in or at 
the month of the gun. On examining one of the 
cavities formed by the explosion ot one of tly* shells 
in the mound we found about a yard of copper wire, 
which had evidently been a part of the contents w 
tlic shell, and it is, therefore, probable that Mr. 
Buckingham’s invention is upon the*principle of a 
galvanic battery. Our neighbours in Frani-e, who 
watched narrowly all Warner's experiments with his 
professed terrific power, which was to effect such a 
revolution in warfere, if the Government of this 
country or any other oountiy had purchased his dis¬ 
covery, were ^rfectly satiiffied that the experiments 
carried on by Mr. Warner were accomplished' bv 
galvanic agfincy. Mr. Buckmgham will, no doubt, 
have furtiher opportuni^es afforded to him to test 
the merit of his invention in every possible way* it 
might have to be used in actual service, and a most 
practical and highly qualified committee to report 
upon its real value and capalyhty for the service of 
th^ country. Mr. Warner would never consent to 
the experimenls with his invention being made at 
Woolwich, and consequently the iGovemment acted 
wildly in declining to purchase it. The remaining 
part of the afternoon was occupied in comparing 
the usual service rockets with others'invented by 


Li^tenant Boxer, of the Royal Artillery. Six of 
each were fired at a range of 500 yards, and six of 
each at a range of 1000 yards, and those at the long 
range were excellent. Lieutenant Boxer’s being ge¬ 
nerally uniform in their progress, and proceeding the 
whole dista^Ke with good eftect, and the others per¬ 
formed their duty remarkably well. Mr. Hale, an 
inventor, tried four rockets on his pnnciple, fired 
from an open trough instead of a tube, as was tlie 
case with Lieutenant Boxer’s and theyrvice rockets. 
Mr. Hale’s first rockit, weighing“sflBout 301b., dis- 
chhrged at a range of 900 yards, was raised to a great 
elev|tion in Ihe air, and fell nearly, ifcot wholly, 
expended at the mound. The second fell to the 
westward considerably; the third bUi st at the trough, 
andUhe fragments fell into the canal, at about ^00 
yards distant, and a little to the tear ot the line 
of its discharge. The fourth made several evolutffins 
in the air, and fell considerably to the westwar^ be-^ 
fore it had gone half the range .—The Times. 


SIIOTLEY SPA. 

The village of Shotley, which has of late at^acted 
considerable altentio.i by its raincial springs, is 
situated in the county oi Durham at an equal dis¬ 
tance of 14 miles from Neucastle, Durli.im, and 
Hexham, upon the right bank of the river Ih-rwcnt, t 
opposite a bridge, whence the village jjpjiJiA'n more 
distinctively ntimcd Shotley Bridge ; and since the 
notoriety of tlie mineral spiings, Shotley .Spa . or, 
as our Sdxon'progenitors called it, ‘‘ Hally Well,” 
or ^'IdToly Well.” From time iraraemoiial, the 
WiKer has been considered an infalliUle remedy for 
scurvy aflec^pQS and scrofulous romplainls, and 
tins virtue is recorded in the following vernacular 
couplet, by a villager. 

“No scurvy in your skin can dwell. 

If you only dtuik tlie Hally Well.” * 

The water, which was very pure, and always the 
same in wet or dry weather, used to stand m a 
natural baSm formeJ by surrounding hillocks of 
moss and grass ; such was the condition of the , 
W(^l about fifty years agd. Fifteen ycais later, the 
water having formed a sort of bog, was drained 
away into the Deiwent ; and was, for matiy yeais, 
lost, except to a few villagers and then children. 
'Ihe sides of Iheechannel in winch the water flowed 
from the ilrain into the Derwent, were then of a 
Vermillion colour, indicating the presence of a lou- 
sulerable quantity of iron in the water, 'ihus 
this valuable mineral spring‘was compaaflively 
unheeded; until, from the traditions cntrcrn.ng 
the well, and some memoranda left hy Ins father, 
Mr. Jonathan Richaidson, the proprietor of the 
.Shotley estate, began to search for the lost spring, 
and by aid of some of the old inliahilants, siic- 
csedecl in finding the Hally Well. Near it, below 
the peat esyth, common sod, and gravel, is a 
Stratum of very fine blue clay, from which the 
mineral waters spring: after the blue clay are free¬ 
stone, and plates of siliceous and ironstone; and 
after several in iron strata, limestone at a consider¬ 
able depth. Hence, the strata from winch \he 
Shotley waters spring, are similar to those whence 
issues Oddy’s celebrated Chalybtrfte or Cheltenham 
spring, at llatprogate ; and their medicinal agents 
also have a great affinity, Mr. West, of Leeds, an 
eminent pracrical chemist, analysed the first disco • 
vereii spring, and found a gallon of walei (o contain 
the follow ing solid and gaseous contents ;— 
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QftAras. 

Chloride of Sodium... 177 

-Calcium. 36 

-Magnesium . 0| 

Carbonate ot Iron. sf 

-Soda. I 3 J 

Silicia. 3 

Bromine, less than a grain. 

Iodine, a trace. 

Potash, cdbio inches. 

Carbonic Ac‘id Uas . 10 

Carbumtted Hydrogen .2 

Nitrogen. 13* 

The gas which ,escapes in bubbles at the spring, 
consists of Carburetted Hydrogen, 24 per cent. ; 
Niftogen, 76 per cent. * 

IJr. Granville, in his Spas of England, gives a 
decided testimony to the cflicacy 1 f the Shotley 
Jfcprii^s. “The water,” he says, “ which is limpid 
and perfectly colourless, issues in an horizontal 
stream through a spout in an upright stone, which 
covers the well. It falls into a round low basin, 
the inner surface of which betrays by its colour 
the prAence ol iron in the water. This deposition 
which is equally observable on the tile tanks of the 
bath-rooms, is cleared off by the attendants, from 
time to lime, although they find it extremely diffi- 
* cultf’oceasionally, to remove it from the surface, so 
tenanoiBliukics the oxyde adhere. The spring is 
proti'ctcd by a simple round thatched roof, sup¬ 
ported hy rustic trunks of trees. T^ree circular 
steps lead down to the well. The temporaturj of 
the walijr 1 found to be 48 deg. Fahr. after cheated 
ti lals ; that of the atmosphere in the shade at the 
tune be 1 n(*76 deg. When heated, tl^^ijgater assumes 
an ochreous appearand. It remains so, and no¬ 
thing beyond it, as long as rt is kept in motion- 
hut il sufli-red to rest It precipitates abundantly tlie 
ochfpous sediment. The phenomena presented by 
the water at its natural temperature euntained in a 
glass tumbler are even more striking. At first, it 
IS perfectly clear and transparent; but, m an hour 
or two, It turns slightly opaleraent. TlJis appear- 
,ance becomes gradually more at times, and assumes, 
at the same time, a biowntsh or slight claret tin^, 
which, with the opaleacure, keeps increasing, while 
the inner*side of the glass and bottom is covered by 
myriads, of air bubbles, exceedingly minute, and 
nillicring tenaciously to the surface. 1 drank a' 
large quantity of the water at the well. At first, it 
had no prominent taste, but after a short interval, 
the impression of common salt is awakened; and, 
on savouring the wwter, that impression becomes 
more marked, as well as the ApretA of the oxyde of 
iron. But beside this, there must be some other 
ingredient—so 1 find it noted among my memo¬ 
randa set down on the spot—present m the action 
to impart to it a peculiar softness, which ap¬ 
proaches almost to niliness, when being swallowed. 
The subsequent analysis by West eigplaioed the 
reason of the latter phenomenon. When I drank 
a large tumbler of the water, previously warmed, I 
could not help being rcmindea of the appearance 
and taste of one of the sources at Ems. Drunk in 
dos?s of from three to four half-pint glasses, the 
water is said to be purgative, and with some to 
act violently ant? quickly. Others, however, are 
obliged to add some Epsom or Gls^ber salts to 
render it purgative." 

Dr. Granville considers the Shotley Spa to bold 
a middle place between the absolute and purgative 
chalybeate springs of this country; and to be an 
attraetiw chalybeate, eminently calculated to re¬ 


lieve and curediseasespf weakacss and obstruction 
in the circulation, glai^u]^ slfectioiu of the n>«. 
sentry, dyspepsia, ,defiel9n«iy'0f tone ip the htes* 
tines, impurity c^Upod, o? tMeney todecomposU 
tion, each calcUuted to produce cutaneous diseases 
and scurvy; and when used as ja warm liath, rheu¬ 
matic complaints have been sit)]^lBrJy bettefttted by 
it. The water, in fact is a most valuable onCi and 
may, properly studied, be made inst^mental in 
the tbeovery of many disorders, whiiin no other 
water in the country can cure; and' this water 
differs m its composition from all the callers ex* 
amined by Dr. Granville in bis recent tour. fis| 
regards its effect when used as a hot bath, teef 
important; for the continuous application to tire 
skin of a soluble sfUt of iron, rendered mWe active 
by 98 “ of heat, is never made with impunity. Hie 
Doctor has tested the Shotley bath, and describes 
its appearance in the tnnk as exactly like that ot 
the Koenbrunner at Wisbaden: he felt clearer in the 
head, and altogether more comfortable after the 
bath; but he attributes much of this se&sattOn to 
the situation and exceeding purity of the air of the 
place, which we suspect, have tn ail cases, more to^ 
do with the effect attributed to Mineral vraters thnl' 
pleasure hunters arc gsfeerally aware of. The im» 
mediate effect of the water on the skin is to render 
it rough to the touch in two or three minutes. 
When the hand is passed slightly over the body, 
one would think that the finest sand was laid be¬ 
tween the two. The skin of the fingers is actually 
uckered in the water. This effect is to be attri* 
uted to the steel; but it vanishes on quickly affter 
wiping the skin dry, and its Surface acquires a si^ 
satiny feel instead, accompanied by a rosy tint 
throughout. Dr. W. Reid Clemny, iq some re¬ 
marks on the praperties of the fShotley water, espe¬ 
cially adverts te its chloride of calcium, as a most 
valuable remedy in scrofulous diseases ; its carbo¬ 
nate of soda, as an antacid and deobstruent, is im¬ 
portant m acidities of the stomach, indigestion, 
scrofulous affections, and in calculous diseases of 
the kidneys, as a lithontriptic, TJbere Is, however, 
one preewtion needful, in using this valuable 
mineral mter, i. e. to keep tlie bowels free in 
action, else the large quantity of gases which it 
contains, may occasion a d^ermmation to the 
head. "In a word," says Dr. Clemny, “this 
miocra? water is a powerful diuretic, and during 
ij^ use, simple aperients, either saline or otherwise, 
according to the opinion gf the family'medical 
friend, ought pever to be forgotten.” 

Dr. Ryan's modest volume, whence we have 
condensed this account of the Shotley spring, con¬ 
tains some very pleasing descriptions ot the neigh¬ 
bouring country, its scenery, antiquities, and 
distinguished natives, &c. The spirits ente^ize 
of the proprietor of the spring wiU, doubtlai&, ren¬ 
der them a fashionable resort, when their tu^rior 
health-giving properties becoips ihlly known," It 
may be interesting to mention that Slfetiey was 
once famous for its manufactory of swoids; the 
waler of the Derwent being allowed to rival that 
of the Tagus, on which is placed a Toledo, in 
tempering steel. 

THE EFFECTS OF EDECTR^CITY. ON' 
ANIMALS AND PLANTS. 

Some persons are so susceptible of changes in the 
electricity of the atmosphere, that they can fdl 
when there is " thunder in the sir” by the sen¬ 
sations they ffeh Pains in the stomarh are expe- 
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rienned by those who have partaken of such food or 
drink as the electric fluid can convert into a state of 
acidity,'as readily ns it con " turn the beer sour " in 
a barred. The extremities of the body will some* 
times display electric sparks during thunder ntorms. 
Hamilton, in his work on Asia, says,—“ One of the 
most remarkable phenomena which I observed in 
Angora was the great degree of electricity which 
seemed to pervade every thing. I observed it parti- 
colarly in silk handkerchieJs, linen, and woollen 
stuffs. At times, when I wenf to bed in the dark, 
the sparks which were emitted from the blankets gave 
it the appearance of a sheet of Are; when I took up 
a silk h^dkerchiet, the crackling noise would resem¬ 
ble that of breaking a handful of dried leaves or grass; 
and on one or two occasions 1 clearly felt my hands 
and fingers tingle from the electric fluid. I could 
only attribute it to the extreme dryness of the 
atmosphere, and momentary friction. T did not 
observe that it wtis at all influenc'ed by wind; 
the phenomena were the same whether by night 
or by day, in wind or calm. Not a cloud was visi¬ 
ble during the whole of my stay.” .‘'ome Eng¬ 
lishmen on Mount Etna, in 18H, and Sir W. J. 
Hooker, when on Ben Nevis in July, 1825, were 
very perceptibly affected by electricity during 
snow storms without thunder. Previous to light¬ 
ning, cattle and other animals that are peculiarly 
sensitive to electric changes, become restless, and 
seem uncomfortable. Franxius, an old naturalist, 
asserts that the hart is very frightened at thunder, 
that she never brings forth her young alive when 
there is (bunder, and that at such times sheep are 
sO alarmed that they cast their lambs from fright. 
Every body knows that cats are greatly affected by 
electric changes in the weather. Seals appear to 
experience agreeable sensations during thunder- 
storms, for then they sit upon the rocks, and con¬ 
template the convulsion of the elements with evi¬ 
dent pleasure. M. d’Jsjonval saySI that frogs are 
affected by natural electricity. Eels are in great 
excitement and commotion during thunder-storms. 
M. Derheim, of St. Omer, ‘ aMTibes the almo.st 
sadden death of leeches at the approgph of or 
during stonus to the coagulation of their blood, 
caused by the impression of the atmospheric elec¬ 
tricity. Cuvier says that the perch fears thunder. 

VARIETIES. I 

Tht Mariner’s Cnmpass.~Tho writer of an ar¬ 
ticle in the Nautical Magazine, No. h, mentions a 
circumstance which materially effects the oscillations 
of the compass, that appears to have been overlooked 
both by philosophers and instrument makers. It is 
well known that the needle affixed to its card, 
though*balanced on the pivot horizontally before it 
is magnetised, has its north pole afterwards drawn 
down, in wjiat is called the magnetic dip of the* 
needle. To overcome this additional attraction, it 
is usual to affix a sliding brass weight to the south 
pole, by which the card is again balanced; bnt'it 
seems to have been forgotten tiiat by so doing the. 
centre of gravity of the needle and card is removed 
negrer to the south pole, and oo hpiger rests imme¬ 
diately on the« pivot. The effect of this arrange¬ 
ment, consequently is, that when the ship is in 
motion, the card which would remain stationary if 
balanced on its centre of gravity, oscillates as a 
pendulum, and produces errors in the compass 
which it is difficult to calculate. The mode adopted 


to restore the horizontal position of the needle 
without removing the centre of gravity is not very 
clearly explained, but it appear.*! to consist of an 
alteration in the suspending cap that will prevent 
the dip mechanically. The subject is of consider¬ 
able importance ; and now that attention has been 
directed to this source of error in the mariner's 
compass, we have little doubt that means will be 
found to rectify it, even should those proposed not' 
be effectual. «, ^ 

Gelatine not Nulrttious. —^The French kcodemy 
of Sciences have frequently directed experiments to 
be ijTadc to test the natritiou*! quality of gelatine; 
which substance has been by many, considered the 
mos^ flourishing portion of animal food. The re¬ 
sults of some recent experiments were reportedf at 
the .Mtting of the Academy, on the 11th of Marsh, 
which confirm those previously made, in the conclu- 
.MOn that gelatine is of no use as food. * * 

Atmospheric Railway. —M. Mallet, the cele¬ 
brated engineer, who was sent hpccially by the French 
government to examine the atmospheric railroad at 
Kingston, near Dublin, states, in his report that 
by the system all danger from accidents by fire i.s 
avoided, and from carriages running off the road 
almost, and a collision between two trains altogether 
prevented. None of the objections against it*M. 
Mallet considers insurmountable ; whii^ prevents 
the necessity of levelling the soil according to the 
present incoiiycnient method, and offers an economy 
of 1^0,p00fr. a league, or 20001. British [lermile. 

Carbonic And in the Atmosphere.-s^M, Boussin- 
gault and M. Lewy have made some expe^pments to 
aseertain theScAtivc propnitions of carbonic acid 
contained in the atmospheric air, in .ind out of 
Paris. M. Boussingault states that upon analyzing 
a quantity (4.'')0 litres) of air colleeted near the 
College de France, in Pans, and a similar quanfity 
taken at Audilly, near Montmorency, it was found 
that the carbonic ac-id in the former exceeded by two 
parts in a hundred that of the latter. 

Water Pouner in JVi'a^nro.—Measurements have , 
begn made of the volume* of water of the Niagara 
river, from which it nppeors that “ th^ motive 
power of the cataract of Niagara exceeds, by nearly 
forty-fold, all the mechanical force of water and 
stenm power, refldereil available in Great Britain, 
fur the purpose of imparting niotion to the machin- 
ery that suffiees to perform the manufacturing labours 
for a large portion of the inhabitants of the world, 
including also the power applied for trans^rting 
these products by steam-boats and .steam-cars, and 
and their steam ships of war to the remotest seas. 
Indeed, it appears probable that the law of gravity, 
as established by the Creator, puts forth in this 
waterfall more intense and effective energy, than is 
necessary to move all the artificial machinery of the 
habitable globe.” 

M. Faye’s Comet. —A communication has just 
been read to the Academy of Sciences, at Paris, 
from M. Goldsmith, of Gottingen, on the results of 
the new calculations which he has made for the pur¬ 
pose of rectifying the parabolic elements of the 
comet of M, Faye. These calculations accord with 
those originallf made, in attaching to our planetary 
system &is comet, which, in the most eccentric 
point of its qrbit, is at a distance from the sun 
which docs not exceed six times the circuit of the 
terrestrial orbit. 
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MR. SHOLL’S PORTABLE BARREL 
BEE-HIVE. 

An ingenious and humane gentleman, named Shol), 
of Lamb Street, Spitalfields, has just invented » 
portable barrel hive, which, by its improved arrange¬ 
ment, is calculated materially to contribute to the 
healthful economy of Bees, as well os to supersede Hie 
barbarous practice of killing these wonderful crea¬ 
tures to obtain the produce ^ theb industry. 

Before we proce^ to details, we should sthte-tbat 
the several sections of this interesting ruro-economioal 
invention are engraved upon the preceding page. 

Mr. Shell’s cottager’s hive maybe thus described: 
The stand is of wood, consisting of five pieces, 
which are so arranged that they may be taken to 
pieces readily, if required, and put away in the hive, 
if necessary to send it to a distance. A common 
American flour-barrel forms the outworks of the 
hive. The pavilion is fofmed of wood, and may be 
either square or circular, and is placed at the bottom 
of the barrel. It is furnished with a wire-gauze 
door, fixed in the bottom, which answers the purpose 
of a ventilator: two cross bars arc fixed at the 
top of the pavilion, to which the inhabitants at¬ 
tach the comb. The entrance to the pavilion is 
circular, end towards the top a metal tube is carried 
through the wall of the house or barrel, and is fur¬ 
nished with a sliding shield, also of metal, to keep 
them in when necessary. This slide is perforated so 
as to assist the ventilation. The pavilion, which 
can be removed from the house or barrel at pleasure, 
stands upon four legs, for the purpose of fully ven¬ 
tilating the space between the outer walls of the 
house, or barrel, and the pavilion; towards the 
bottom of the barrel is another apei ture, fitmished 
with wire-gauze, for the sake 04 ventilation. On 
the top of the pavilion is a folding partition by which 
it is covered; this partition contains six, or any 
greater number offtpertures that may be required, to 
each of which is a plug of wood,Vith a tin rover . 
each plug is attached to a string, which is secured to 
the side of the barrel, so that when the plugs are 
removed from the apertures they may* not be lost. 
'The use of these apertures is toadniitthebees when 
necessary from the pavilion into the surplus cases 
above. A small window is fixed in the partition, to 
ascertain the state of the bees at any time. These 
cases, six or more in number, are also constructed 
of wood, nearly fitting the sides of the barrel Vor 
house: each case is o( a segmental form, and oj«n 
at bottom to admit the bees, and fu|ther, is lighted 
by a small window in the top. When the bees have 
filled the pavilion with honey as far as possible, ad¬ 
mission is afforded to them to one or more of the 
surplus cases, or additional apartments, in which 
they ^posit new comb. The pavilion remains un¬ 
disturbed so far as removing honey is concerned, the 
additional apartments being supplied for that pur¬ 
pose. M^en a case is ascertain^ to be filled wit': 
honey, it is removed to a distance from the barrel, 
carefully turned on one side, and the bees retarding 
to the pavilion, the apartment may be cleared of the 
honey accumulated, and another case may be imme¬ 
diately inserted in its place. It is readily ascertained 
nhlch surplus apartment is siccupied by the bees, as 
the admission ping from the panlion udil be found 
placed on the top of it. The cover or roof of the 
bee-house or barrel is hung with common hinges, 
and secured eiUier by a common lock or padlock. 


WOODEN SHOES. 

BY MARTIN DOYLE. 

The wages of French labourers, male and female, 
may be stated generally as the same in amount with 
those paid in Ireland; and therefore the people of 
eaidi country may be said to have the same limited 
funds for the purchase of shoes. 

Yet while the poor Irishman and his wife and 
children are in continual discoipfosts in this parti¬ 
cular, the meanest beggar in France, from the infant 
to the grandsire, has the feet perfectly dry and warm. 
The wind is blowing keenly from tne north-east; 
the French woman has her window open; she sits 
spinning away merrily, in which one of my country¬ 
women under the same circumstances woi£d be 
coddling over the fire, or tramping to the bog for 
ba-skets of turf. ITie French children, under the 
same circumstances, are playing about, indiffs'ent#) 
the cold; the Irish children are cowering with the 
dog and cat over the ashes on the hearth, and 
shruggingup their shoulders totheir ears in the attitude 
of misery; and why this differenceBecause the 
French have their feet dry and warm in theff wooden 
shoes, and the toes ot ibe otliers are cold and wet, and 
therefore causitive of chilliness the whole day. 

I have seen an old Norman woman of eighty, sit-, 
ting at her fruit-stall in the streetdaring frojft and snow 
when the thermometer stood at apparently 

very comfortable, because, with good woollen clothing, 
her feet wore in wooden shoes, resting on a little 
pan containing no more charcoal than would mast a 
Tom-tit. I have remarked hundivds of delicate- 
looking females sitting in their shops, flying their 
needles witlflKSors open in the severest weather, with 
no other covering on their heads than a muslin cap, 
and without a eloak, while 1 was iniifHed up in a 
lieavy coat, and yet trembling with cold. Tlujv did 
not feel it, because they had tbi'ir fret cosily covered 
up in wooden shoes, and had a dish on the counter 
to warm their fingers now and then, or to supply 
heat to the lower extremities at intervals. Wooden 
shoes, with the lower orders in France, are a sulisti- 
tutp for the warmth of fuel, which is terribly dear in 
fliost parts of that country; and this consideration 
should, with our philanthropists, lie a vlry influen¬ 
tial motive for dispensing sabots through the length 
and breadth of Jfreland. The sufferings of thousands 
of our poor in winter, in viuious localities, from the 
combined want of fuel and covering for the feet are 
horrifying. 

Of these two deficiencies, dhe is directl^Vemedi- 
able by the use of wooden shoes: they dost from 
three to ten shillings a pair, exeliisively of the leather 
strap whieh is drawn across the instep, and nailed on 
each side near the bottom. A working-man will 
wear out in the venr from two to three pair ; and his 
sabots are usually made not to require any straps, 
though tbek sabots of the females are generally feir- 
nished with them: he must have two pair of strong 
well-knitted worsted stockings at one shilling and 
three pence a pair, and this cheap supply is suflicient 
for those farm labourers who have not occasian to 
walk much upon the roads. From early and con¬ 
stant familiarity with the sabot, the French do not 
find them impediments to motion, and in summer 
wear them Without stockings from early habit, 
without any unpleasant sensation to their feet. But 
to be comfortable in winter, every one who can aflbrd 
the indulgence has list slippers; which, besides im¬ 
parting warmth, prevent even the tendercstfeet from 
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feeliag aiiy inconvenience from the sabot, it keeps 
them so tirml 7 tised in at the heel, which would 
otherwise often slip out, that a person when a little 
accustomed to the sabot can walk rapidly or run in 

* them, diildren dance in them. These shoes are bought 
in France for about half a crown. I think they would 
cost in Ireland (or Scotland) little more than half 
this, on account of tlie much greater cheapness of 
our woollens. The whole average annual expense, 
including luathSr shoes for three months in the 
‘summer to the French labourer or farmer’s boy, fog 

■ preserving bisect, may be estimated at tep shillings; 
his wite and children are rendered really comfortaWe 
in the same respect the year round, and without any 
interruption for a far lower sum. 

* To‘women they answer all the purposes of ifie 
English patten, witli the advantage of much greater 
warmth, in wet or sloppy weather they may be in- 
silntaifbously taken off on entering the house, and 
arc slipped on again in a moment on going out. 

Women break stones for the roads very frequently 
in France and do much of the labour which with us 
is performed exclusively by men ; wooden shoes to 
persons ftanding or sitting all day in wet soil are 
invaliuible.— Gardener'* Gazette, 

» PROGRESS OF CHEMISTRY. 

^'Vo»i Liebig’* Lectures.) 

Onlv sivty years ago chemistry, like a grain of 
heed from a ripe fruit, separated from the»other phy- 
.hieal sciences. With Cavendish and Priestly it% now 
era began: Medicine, pharmacy, and the artisan’i 
viorkshop, Ivid prepared the soil upon which this 
seed was to germinate and to flourishP^Mie founda¬ 
tion of the seienec is, as is well known, on apparently 
very simple theory ofthe phenomena of eonitinstion. 
We ^ave now experienced the great benefits and 
blessing which have sprung and been diffused from 
t his view. Since tlie discovery of oxygen the civilued 
world has undergone a revolution in manners and 
i'ustoms. The knowledge of the composition of the 
i^tmosphere, of the solid crust of the earth, and of 
water, and their iutiueuee upon the life of plants and 
animals, were linked with that discovery. The sue-’ 
('e<isfiil pursuit of innumerable trades and inanu- 
hu'tures, the profitable separation of metals from 
their ores, also stands in the closest copnexion there¬ 
with. It niny well be said that the meterial wealth 
of emjiires has increased manifold since the time 
oxygen became known, and the fortunes of indivi- 
ihials ha*c been augnlbiited in proportion. Every 
diseovery^n chemistry has a tendency to bring forth 
•similar fruits. Every ajiplieution of its laws is 
capable of producing advantages to the state in some 
way or other, augmenting its [lowers, or promoting 
its welfare. 

In many respects, chemistry is analogous to ma¬ 
thematics. On the one hand, the application of this 
latter science enables us to measure land, to erect 
buildings, and to raise weights, and, as in arithmetic, 
becomes an instrument, the skilful employment of 
whick secures most obvious and universal advan¬ 
tages ; on the other hand, mathematics enables us to 
draw correct logicakconelusious according tp definite 
rules, teaches us a peculiar language, wliieh allows 
us to exjiress a scries of sueh coticliKiuns in the 
most simple manner, by lines and symbols intelligi- 
bie to every one who understands this kinguage; it 
gives us the power to deduce truths by means of 
certain operations with these lines and symbols; it 


fiimishes us with an insiglit into Iwlations of things 
formerly obsenre or unknown to ns. Hie mechsni- 
man, tim natural philosopher, the aatrotiomer; cm. 
ploy mathematics as an IndiMpensible instmineat for 
the attainment of their ends, piey miut, uidoed, 
be so practised in its manageiBeat that its sppUon. 
tion becomes a mechanical habitr^iequiritig o^y tito 
exercise of memory. It is not, however, the mere iii< 
strument which plans and ezeontes the work, but tiie 
human*inteUeot. You wiU admit that without the 
power of observation, without judgment, without 
sagacity, oil mathematical knowl^ge is useless. You 
may imagine a man who, favour^ by a good me¬ 
mory, has rendered himself intimately acquainted 
with every theorem of mathematics, who has obtuued 
an eminent degress of skilfulness in handling dhit 
instrument, but who is altogether unable to invent n 
problem for solution. If you propose to him s 
problem, and [pve him ths eouditions for the tola* 
tipn of a question, he will succeed in obtaining an 
answer by performing the current operations with 
which he is familiar, and express it in a formula con¬ 
sisting of certain symbols, the meaning of whidi, 
however, is perfectly unintelligible to him, because 
he is d^eient in other attainments essential fdr 
judging of its truth. Such a man is s mere calcu¬ 
lating machine. Bat es soon as he possesses the 
capacity and the talent of proposing a question to 
himself, and testing the truth of his calculations by 
experiment, he becomes qualified to investigate na¬ 
ture. For from whence should he derive his pro¬ 
blems if not from nature ? He is denominated a 
mechanician, an astronomer, or a natural philoso¬ 
pher, if, starting from observation, he is abte to as¬ 
certain the connection of certain phenomena and the 
cau.<ies producing |jiem; and then is capable, not 
merely of expressmg the results in a formula, in the 
language of the mathematicians, but of making an, 
application thereof, exhibiting his formula in the 
•shajie of a pheuiftiienon or external fact, thereby 
testing its truth. The astronomer, the mechanician, 
the natural philosopher, therefore, in addition to 
mathenialics, which they use only as an instrument, 
still require the art of observing and interpreting 
phenomena, the ability to present the results of ab¬ 
stract reasoning in a visible shape by means of a 
machine or some form of apparatus ; in fact, to 
prove the* correctness of his conclusions by experi- 
me|it. The natural philosopher proposes to him¬ 
self the solution of a prohl^.—he endeavours to 
ascertain the conditions of a given phenomenon, the 
causes of its variation, and, when the problem has 
been correctly propos^, and all its factors taken 
into account, he succeeds in obtaining, by the aid of 
mathematical processes, a simple expression for the 
unknown quantity or relation which has been the 
object of his search, 'lliis expression or fordiula, 
translated into ordinary language, explains the mu¬ 
tual connection of the observed phenomena, or of 
the experiments which he has institutedand it is 
correct, when it enables him to produce a certain 
series of new phenomena which are its coroltories. 

You may now perceive how the mathematics 
stands connected with the study of nature, and that, 
besides mathematics, ajhigb degree of imagination, 
acuteness, and talent for observation, ^ requirea 
to make useful discoveries in astronomy and other 
physical sciences. It is an error to ascribe disco¬ 
veries to mathematics. It happens with this, as 
with a thonsimd other things, that the effect is con¬ 
founded with the cause. T’hus, effects which have 

I 
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been ascribed to the steam-engine, belong properly 
to fire, to coals, or to the human mind. The true 
discoveries in mathematics are the successive steps 
towards the perfection of the instrument, by which 
it is rendered capable of innumerable useful applica¬ 
tions, but mathematics alone makes no discoveries 
in nature. It works upon data furnished to it, upon 
what has been ob.servcd by the senses, and ideas 
created by the mind. £x)>erimental natural philo¬ 
sophy stands in this sense contrasted with'inathe- 
niatical natural philosophy. It is the former wliich 
discovers, examines, and prepares facta for the ma¬ 
thematician. The task of experimental physics is to 
express the laws, the generid truths deduced, in the 
form of phenomena, to illustrate the mathematical 
formulae by experiments, to make them manifest to 
the senses. 

Chemistry proceeds in the same manner, in an- 
swering her own questions, as experimental phy¬ 
sics. She teaches the methods of discuveiing and 
determining the qualities of the various substances 
'of which the crust of the eartli is composed, and 
which form the constituents of animal and vegetable 
organisms. 'We study the properties of bodies and 
tlie alterations they undergo in contact with others. 
All our observations, taken collectively, form a lan¬ 
guage. Every property, every alteration which we 
perceive in bodies, is a word in that language. Cer- 
tmn definite relations are manifested in the de})ort- 
ment of bodies toward each other, a similarity in 
form or oiialogy in pro]ierties, or diversities in bulh 
respects. Such diversities are as nu.nerous and 
various as the words of the most copious language, 
and they are no lees voiied in their signifiration and 
in the relations which they bear to our senses. 

(To Ac continHi’di^ 

STONE BREAKING MACHINE. 

VBOKTABI.E PtlKNOH^KNON. 

1 remember, some time ago, to have seen in the 
Maqazuie of Science, an enquiry by a corresjmndent, 
whetlier there was a machine for hieaking stones for 
road making ; and I think your answer was, that you 
knew of no such machine. In walking through 
Thoresley Park, my attention has been directed to a 
nmohiiic for breaking stones, worked by watiT- 
jniwer: thtre are two breakers, both of ivhieh are 
oci-asionally set to work. The same building (jlso 
contains mills for grinding bones and com, and 
crushing gorse for cuttle ; all which are jiut in motion 
by the water-wlieel before mentiouci. 1 had almost 
forgotten to add that there is a grinding-stone turned 
also by the same motive power, whenever it is wanted. 
At the same place art' some small “ stone breakers,” 
in whicli the hammers arc worked by leverage. 

In* a plantation called Pelham Cover, in Thoresly 
Park, on the right of the road leading through tiie 
park from Thoresly to Clumber, is the foUowing sin¬ 
gular {ihfinomenon. Two Scotch firs which are 
planted at the distani;c of three or four feet, have 
joined together five or six feet from the ground, so 
completely, that the part of tlie body of the trees 
above the junction ap^iear as one, without any 
^parent scam or fissure, apd considerably thicker 
(tor several l^t upward) than either of the stems, us 
it derives nearly an equal support from each. 'ITiere 
are no boughs for a considerable height above the 
jiyiction. tree immediately above Ute j auction 
may be one foot and a half in diameter. 

A Civil ENoiNUbK. 
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IGNITION OF METALS IN ACID 
SOLUTIONS. 

BY MR. MACKHST.L. 

t 

In the second number of the ‘ Electrical Magazine,' 
are some remarks by Pi'ofcssor Grove, on various 
voltaic phenomena,—The lust of which relate to the 
peculiar action occurring when, with a very powerful 
voltaic battery, “ small wire electrodes of platinum 
are dipped into water acidulaled with sulphuric, 
acid,—a brUliont combustion, attended with a decre- . 
pitting n«i8e, is observed at the catlfode, provided 
the anode is previously immersed in the liquid; on 
reversing the experiment, a slight spark only is 
observed at the anode.” «> . 

'Ibe brilliancy of the phenomenon is there de¬ 
scribed, as being due to the sti ong affinity between 
the platinum cathode and tlie sulphur of sijL 
phuric acid. Having, in the early part of 1810, 
made several experiments on this particular pheno¬ 
menon (a notice of some of whicli was published in 
the proceedings of the Electrical Society), I cannot 
help thinking, that this combination of tli« sulphur 
of the acid with the metal of the eatliode, is nither 
the effect than the cause of the phenomenon,—the 
latter of which still seems to require elucidation. 

I have luirefully repeated my former experimentsy 
witli the assistance of my friend, Mf^^ullock, and 
made others—some of which were performed in 
muriatic acid, and others in nitric acid; and the 
results were precisely similar to those made in 
diluted sulphuric acid;—that is, the^coinluisfioii was 
Exceedingly brilliant at the cathode, wlien last im¬ 
mersed inelectrolyte; but at the luiode, when 
the experiment'was leversed, the combustion was 
comparatively feeble. 'Wires of inm and copper, 
ar>d plates of platinum a quarter of an iiiehiu width, 
were also used, instead of platinum wiie, with ana¬ 
logous effects. 

Ill the e.ise of the cathode, when introiljjced'liist 
into the solution; if, imstead ot dilutid sulpliuric 
acid, muHatic arid is employed es the ilis-lrolyte, 
hydrogen is of course evolved; but the utlmi^y 
.between hydrogen and platinnin we know to be veiy 
weak ; yet the ptii'iiomena are as bnlli^nt as whin 
sulphur in the former instance is eoneerned;—and 
ptrbaps more so. 

'Ibcn again,•if nitric acid is substituted, from whicli 
hydrogen azote, or ammonia arc disengaged, the 
affinities of these bodies for pbitinura are wi.ik, yet 
the phenomena are most bri^lumt. In tlu' ra,se of 
the anode, the phenomena <ire less hrilfant tlian 
those at the cathode, although the existing affinities 
of the platinum for the oxygen, and more partienlarly 
for- chlorine, are stionger than those of the cathode 
platinum for the hydrogen, the azote, or the 
Hinnionia. These results appear to iiidioHte tlial the 
strong affinity of the cathode platinum for the 
snl]>hnr i^ not the cause of the brilliancy of tlie 
pLenoinena. 

I think it proper, however, to state, in conclu¬ 
sion, timt these experiments were made in the acids 
of commerce, which are not entirely pure^ my 
occupations not having yet allowed me time to 
repeat them in ^ure acids, wlufli it is my intention 
to do as I have more leisure, when I shall fivl much 
idcasurc in forwarding you Uie results. 
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NEW LIFE BOAT. 

A new and ingenious LUb'Boat has just been 
made at Boulogne. It can be put together and token 
to pieces in an incredible short space of time, and if 
it strike the side of a vessel, a rock, or a pile, will 
bound off like a foot-ball, without any injury to itself; 
if designedly upset, keel up, it will right itself, 
without any danger to the boatmen or passengers, 
who cminot (je shaken out; and after acting as a 
pontoon, it can Ixf converted into a comfortable tent 
for men or horses. The boat is made of cleth 
waterproof,aand imperisliable, is of the whale-boat 
build, and ketch-rigged. The ribs or timbers, ifhich 
run from gunwale to gunwale, in a piece, are «t 
whi^c Oitk, and ])erfeotly elastic, like bows. Th^ribs 
are served or corded in a manner sometimes used 
witii coachsprings, on the inside of which are thin 
Jath^of whaleljone. Tliis frame-work is envered, in 
place of a plank, with a peculiarly strong cloth or 
eanva.ss, impenetrable to water. The deck is also of 
cloth, tightly laced to the gunwale.s, and laced tlirough 
the centre, fore and aft, from the ste-m to stern-post; 
but t]g> water is eflectually e.YcIudcd by laps or 
doublings. The oarsmen sit in thwarts, which are of 
cloth, tlirough scuttles in the deck, from which coats 
arc erected the .same a.s tlie i^oats of a imcst or pump; 

• these arc nearly fitted hy plaits to their bodies, and 
buckle brlgjv the breast. A boat of 32 feet in length 
can save between 40 and 50 persqjis. When the 
Ixsit Ls taken to pieces the keel can form the upper 
ledge of tlie roof of a tcjit, the walls 'being made of 
the cloth mentioned above. The inventor, djafitain 
t'otter, has laid his invention before the French Uowrd 
of Admiiwlty, where its merits arc iil p resent under 
eximiination, with a view to being r?ported on within 
.a short jieriod. 


, NEW SCAFFOLDINGS. 

SoMB very interosting jiapcrs, detailing new con- 
Inv.viires for the, construction of buildiugs, have 
l.ilely been read to the Institution of Cml Engineers. 
First,—“All Account of the Scaffolding used in 
erecting the Nelson Coluipn, Trafalgar Square,” by 
Mr. T. Grisseli. This scaflolding, which was ftrst 
used in London for the erection of the facade of the 
TiOiidoii and Binningham Uuiiwuy Station, hy 
Messrs. Cubitt, tlicii by Messrs. Grisseli and Peto 
at the Refiirm Club House, and iilso at Woolwich 
in foriiiiiig the New Graving Dock, was comjioscd 
of sills, uprights, crosshead.s, longitudinal timbers, 
braetW. and struts* all of whole timber. The up¬ 
right timbers were slightly tenoned into the hori¬ 
zontal timbers, and tlie junctions secured by iron 
dugs driven into the timbers diagonally across the 
joints, which were preferable to bolts or spikes, as 
they could be more easily withdrawn, and the timber 
was not injured. It was stated, that with this 
scadblding, and the travelling machine at its summit, 
one mason could set os much work*in one day as 
was formerly done in three days by the old system, 
even with the aid of sis labourers, who are now dis- 
jiensed with. The b.ise of the scaffold was 96 feet 
square, csclusive of the raking braces; the height of 
each stage varied from 21 feet to 48 feet, the total 
(piuiitity of timber used in its erection was 7,700 
cubic feet, and its cost was 210/. for |abour in erect¬ 
ing. 

It was recommended that the fdan adopted at 
Liverpool of bonding timber ujion dry land iaste.id 
of allowing il to float in timber ponds, should be 
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made use of in London, as by that means there 
would be less decay and the timber would be better 
seasoned, and the Kyauizbuc. process would not be 
so much required. 

A paper by Mr. Pierre Juajmet was then regd, 
describing tlie scaffolding employed by him for the 
construction and repair of coflimha, obelieks, and 
chimneys of p-eat height, at F^ris; and also the 
machine used for raising building aiaterials at the 
Hpuaes of FarUament, the mansions at Albert-gate, 
Hyde-park, &c; 

The scaf^lding consisted of a simple combination 
of a number of brackets, fixed at regular distances 
of about five feet apart, vertically upon girdles of 
chains and screws, broc^ tightly round the column 
under repair; upon these brackets the platforms 
were laid, mid ns the workmen proceeded upwards 
the lower brackets were alternately raised to the 
platforms above, whcre«the workmen stood. The 
progress thus made in forming and in taking down 
a scaffold was stated to be very rapid, with corres¬ 
ponding economy of time and expense. No poles 
or cord were used, and no waste of material occurred. 
By these means the obelisk of Luxor, at Paris, was 
repaired in a very short period, and at a very small 
cost. 

The machine for raising building materials con¬ 
sisted of an endless chain of square open links, the 
lower end revolving round a driven wheel, and the 
upper end arouud a correspondiug wheel fixed upon 
the scaffold at tlie height of the building. The hods, 
backets, and baskets were each furnished with a 
hook, by which they were, suspended on the rising 
side of the chain, and when they arrived at the ne¬ 
cessary height they were taken off by labourers, and 
curried to the spot where the materials were to be 
used; when em'^ty they were himg upon thfdeacend- 
iug side of the chain, and lowered to be again filled. 
Mes.srs. Grisseli luid Peto, who had used these ma¬ 
chines, e\]ire.saed themselves much pleased at the 
economy they effected, which would induce them to 
cmiiloy them more extensively with engine power 
for the erection of the Victoria Tower at the new 
lluiia‘s of Parliament. 

ATMOSPHERIC SPRING FOR RAILWAY 
CARRIAGES. 

Tills much approved method of giving elastidty to 
railway carriages is now in constant operation on the 
Stm-ktou and Darlington Railway, and is universally 
admired for its superiority over the ordinary spring 
now in use. The motion given to tlie carriage is 
perfectly smooth, easy, and, friim the unpleasant sen¬ 
sation caused by the harshness of the steel spring; 
and the lateral motion, which in most carriages is so 
very disagreeable, is entirely removed. ITie following 
is a brief description of it:—The air is by means of 
an air pump condensed in a small metallic cyUnder, 
made air-tight at one end, and having a piston at the 
other end working jierfectly air-tight; one of these 
cylinders is placed over the axle box of each wheel, 
the piston rod resting in a cup in the centre of the 
box, so us to form a universal jouit; tlie top of the 
cylinder is placed under the frame work of the car¬ 
riage, and centre* of whldi works in a ball -and 
socket joint similar to that of the piston rod. In the 
cap of the cyb'nder there is a small screw, which can 
be taken out when required, and the air pump 
appbed, by which means, with the assistance of the 
valve inside, the air is condensed iu the cylinders, 
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coMeqnently the carriage is supported by the four 
columoa of condensed air, and that air by its elasticity 
accommodates itself to the weight of the load whether 
it be heavy or light; the cylinders workiitg in ball 
and socket joints at each end allow die carriage to 
work with much greater ease and freedom than when 
it is bound up and tied with the long steel springs, 
and is a great acquisition in going round the curves: 
tliis also prevents the latei^ motion which might 
otherwise be given to the carriage. The cylinders, 
when onee charged, retain the air for a number of 
years; and should the air by any possibility become 
partially exhauated, it is very easily remedied by 
taking out the small screw above described, and ap* 
plying the air pump; this operation occupies a few 
minutes only, and can be done without removing the 
cylinder, or deranging any part of the carriage. By 
tlie adoption of this spring the saving in the wear of 
the carriages and of the ndls. will be found to be very 
considerable, and its durability and exemption from 
disarrangement, either from concussion or any other 
cause, will render it a great accjuisition to railway 
companies. It is also admiroldy adapted to loco- 
mitive engines and carriages bearing heavy loads. 
The inventor and patentee of this valuable spring is 
Mr. Hesslegrave, land surveyor, of Darlington, and 
it is anticipated tliat it will soon become generally 
used. 

PERPETUAL MOTION. 

{To the Editor.) 

Sir, —In one of the small rooms of the Poly¬ 
technic Institution, in Regent Street, are, or were 
a year ago, several curious piews of mechanism, 
the invention of a Frenehman, M. Moinean de 
Montaubnn, which might easily esnSpe the observa¬ 
tion of a casual visitor to tliat establishment. They 
appear, however, worthy of being generally known, 
as they evhibit siieeimens of what, but tor the un¬ 
avoidable wear and tear of the materials, might be 
called “ perpetual motion,” produced solely by 
mechanical cxmtrivauces, without the assistance of 
magnetism or eleetricity. They comsist of three or 
four clocks, one of which was going v> hen last I saw 
it, and apparently keeping correct time. All these 
clocks liave the means of themselves restoring the 
moving power to its original position; so tha^ when 
once set in motion, they will continue in action a| 
long as the materials will last. In the clock which 
was going when I saw it, this was accomplished by 
means of a number of balls, which, (klling in sne- 
c^sion on a series of cups on the outer edge of a 
vertical wheel, set the machinery in motion, and 
were returned to theii original position above the 
wlieel by an Archimedean screw. Perhaps the subject 
is not Of sufficient importance (especially as it has 
been lietbre the public for some years) to induce you 
to give an engraving of any of these piecea of me- 
chraism; bdt if you could find room in your excel¬ 
lent publication for a description of them, 1 cannot 
but dunk it would interest many who, like mysefiT, 
have always been under the impression that it was 
almost an established fact in mechanics, that no 
machinery can wind iteelf tp>, or reproduce the 
power that .set it in motion. 

In the Catalogue of the Polytechnic Institution 
for 1842, these contrivances are numbered from 
1.T59 to 1365 and are placed in what is called the 
upper west room of the establishment. 

L. E. T. 


TO PURIFY THE AIR OF STABLES. 

Br Henry Reece. 

Mr. Henry Reece having been invited by Mr. 
Evans, of Dean House, Enstone, to make some 
experiments on'his excellently conducted farm and 
stables, he trusts the results of those upon the 
absorption of ammonia may prove of sufficient in¬ 
terest to entitle them to publication. As gypsum 
(crystallized sulphate of lime) ht^ been highly re¬ 
commended for this purpose in some recent works 
on agriculture, the stables were in the first in¬ 
stance freelj^ strewn with this salt ccArsely pow¬ 
dered ; but though the ammonia was evolved du¬ 
ring the removal of the wetted straw in sufficient 
quadtity to affect even the eyes of the grooms, 
after two days’ exposure, the slightest trace of it 
could not be detected in the gypsum when ex¬ 
amined witli slaked lime. This result was the rvor<a 
surprising, os it is known to every chemist that so¬ 
lutions of carbonate of ammonia and of gypsum are 
incompatible; the carbonic acid leaving the ammo- 
nia to form the precipitate carbonate of lime, the 
sulphuric acid passing to the ammonia; and* it had 
been previously ascertained that in an atmosphere 
so highly charged with ammonia as to be destructive 
to animal or vegetable life, a very appreciable jiro- 
portion was taken up by wetteii gypsum. The fol¬ 
lowing experiments appeared conclusive upon the 
point, that umftr less favourable circumstances not 
an atom was absorbed :—200 grs. wetted with dis¬ 
tilled w^uter were exjiosed in a close stable for three 
days, precautions having been takers to avoid any 
error from evaporation ; it was again weighed, no 
increase coulsMss perceived, «or was any ammonia 
evolved on the application of the usual tests; while 
200 grs. wetted with diluted sulphuric acul, and ex¬ 
posed the same time, were found to have gained 3li 
grs. of ammonia. The stables were thin strewn 
wiih the gypsum moistened with sulphuric acid, and 
examined the next morning; every portion was 
found to hav,p absorbed sufficient ammonia to evolve 
its peculiar pungent odour when brought in contact 
with slaked lime; the stables had also lost their 
elisae, unhealthy smell. To use the words of the 
grooms, they appeared sweetened. As it ‘.vas evi¬ 
dent the gypsum acted merely mechanically, afford¬ 
ing a convenient^bsorbent surface for the acid, ex¬ 
periments were made, substituting sawdust fur gyp¬ 
sum with even more favourable results. That the 
proportion of free ammonia in stables is very large 
may be shown by tlie simple experiment of plating a 
moistened piece of litmus-paper reddened with weak 
acid in a stable. In one badly cleaned or Ul venti¬ 
lated, Uie effect is instantaneous; but even in those 
of Mr. Evans, where the greatest attention was paid 
to these points, the paper was observed in a few 
minutes to become blue; even the water kept in the 
stable the ov^r-night, as is the habit to take off the 
chill, becomes sufficiently impregnated with ammo¬ 
nia to affect tests. As this Alkali is justly ranked 
among tlie most powerful stimulants, the continual 
breathing of an atmosphere vitiated by it con hardly 
fail to have a prejudicial effect. Grooms are oil- 
served to be short-lived; and the rapid coarse of in- 
flammatory diseases in horses, and their distressing 
predisposition |to colds and i^ections of the chest, 
are no doubt greatly aggravated by this cause. The 
increased salubrity and sweetness of the stable, if 
pointed out to the grooms, would therefore soon re. 
concile them to the slight additional trouble the adop- 
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tion of this remedy would incur. At Dean House 
the acid j^psum was flrat strewn amidst the straw; 
but as this was considered likeljr to injure the feet 
and clothing of the hunters, it was afterwards spread 
on trays. 1 part of sawdust will be found to absorb 
readily 3 times its weight of acid solution, which I 
made with 1 part, by measure, of sulphuric acid to 
15 of water. If intended to be tried as a manure, 
it should be mixed in with the straw when removed 
from the stable. During the process of rotting, the 
ammonia is evolved so freely, that at the end of tyo 
or three we^||cs, the acid powder, whic^ should not 
remain more than three days in the stable without 
changing, will be found completely neutralized; and 
as the greatest benefit was derived from coveriiw up 
and’satting dungheaps, by which 1 believe an audi* 
tional absorption of ammonia could only have been 
gained, it may be reasonably hoped that an increased 
Mu#would result from a manure thus surcharged 
with ammoniacal salts .—Journal ofiht Royal Ayri- 
mltural Society of England, vol. iv. 

GLASS-PAINTING. 

Mr. C. H. WibsoN, Architect, of Edinburgh, in a 
paper on the decorative arts in Germany and France, 
observes, “ I now call your attention to an impor- 
• taut art wliich has been restored, and is practised 
with much success in Munich ; I mean that of gloss- 
painting. fieforc entering upon a iltvcription of it, 

I would beg such of you as have seen them, to recall 
to your memories the noble specimens We possess in 
some of the catliedrals and ancient churcheiS in*the 
South; I woul8 mention the fine windows of Cologne 
(’athedral, but especially those of St, L awrence in 
Nuremberg, in which church the 'VoUemner window 
may be mentioned as, in all j)rohability, the finest in 
the world. The art has never been lost in Nurem¬ 
berg, and I am happy to show you a copy, by the 
best artist of that place, of u portion of the Volkamer 
window. You observe that we have here a figure of 
St. Catherine, admirably drawn, and she is placed 
over a Gothic pattern or ornamental design, which 
runs through the greater portion of the window 
behind the figures. You have here a specimen ^pf 
the true system on which such subjects on gloss 
should be designed. These should be treated in a 
eonventional manner; no attempt should be made 
(o represent nature, as we do, for instance, in a pic- 
•ture, as thereby the idea of a window is immediately 
destroyed. Many of you who have seen it must 
have l^n struck with the bad effect produced by 
this mode of painting a window, as seen at St. 
George’l Chapel at Windsor, in St. John’s Chapel 
here, and in Uie Parliament House. Notwithstand¬ 
ing the just criticism with which these have been 
assailed, glass-painters, both in the South and 
amongst ourselves, persist in copying pictures for 
such purposes, so little' do they understand the prin¬ 
ciples of design as applicable to their ait. I saw in 
London a copy from Rubens’ Descent from the 
Cross, being executed for a church, and I might cite 
many other examples of this perversion of taste. 

Now, the glass should be pointed with architec¬ 
tural ornaments in character witii the architecture of 
the church, and these should he correctly coloured 
in imitation of ancient painted examples of church 
arclutecture. Some of you ore awaro'that both the 
exteriors. and interiors of ancient buildings were 
richly painted. It was thus in Ejlypt, thus in 
Greece, and such was the practice in ancient and 
Gothic times. It was a practice which, I believe. 


was abandoned when the principles of taste were 
better understood, although I wy this with cantioai 
and it would be forrign to my sn^ect to entrir upon 
this interesting question. The erchiteetaral snd 
ornamental design, then, b chnrdi wbdows, b the 
the particular examples whkdi I brbg befbre you, 
seems to be a representation, in biiUbst coloura, of 
the painted architecture of the perbd, and over 
these are pamted the figures, whether ck holy par¬ 
sonages, sabta, or heroes. , 

The an^iteotural ornaments or des^ fill the 
whole wbdew, and the figures are drawn and pabted 
b a severe manner, without any affectation of picto¬ 
rial effect as to light and shadow. 

’’To give you a more distinct idea of my meaning, 
besides ^ese specimens of painted glass, I exhilnt a 
coloured engravbg from one of tiie windows of the 
An Kirche at Mnniidt; in this specimen the true 
principles of design, ami view them, have been 
adher^ to with considerable fidelity, although such 
is not exactly the case with oil the wbdows b that 
church. 

« I have made these brief observations upon this 
important subject, because, as fiw as I can judge 
from the examples which I have semi, neither m 
London nor any where b this countiy, is the art of 
designing for gloss-painting yet understood. The 
windows which you frequently see executed of pieces 
of stained glass arrang^ in patterns, cannot be cri¬ 
ticised as specimens of the art at all. 

CHEMISTRY OF VEGETATION. 

Mr. Som.y has lately delivered to the Royal Insti¬ 
tution, a lecture on this very important branch of 
Chemistry, and its application to Agriculture. 

'fhis discourse, commenced by a short sketch of 
the general nature of organic matter, describing the 
composition of plants, the conditions necessary to 
their growth, and the sources wlience they derive 
the substances ^hich constitute their food. Mr. 
Sully pomted out the cause of the exhaustion of 
soUs, and described the various methods adopted to 
restore fertility, giving a sketch of the principal 
substances employed as manures, and the princi¬ 
ples on which their action depends. After phos¬ 
phorus, alkalis, &c., were treated of, attention was 
drawn to sulphur, an element existing b most 
plants, especially of those which formed the food of 
a-iimals. Mr. Solly stated from experiments, that 
sulphuretted hydrogen, so fii? from being poisonous 
to plants, was^ when b small quantities, conducive to 
their vigour and luxuriance. Very conclusive ex¬ 
periments were then exhibited to prove that solid 
substances, b such minute quantities as to evade all 
chemical tests, were occasionally suspended in the 
air. lliuB the steam, arising from a strong bmling 
Holutbn of carbonate of soda, was proved by ^yel¬ 
low colour it confrrred on flame, to cont^ a no¬ 
table quantity of the solid salt. The /nanner b 
which fixed substances derive volatility from their 
comhbation with volatile substances, was ilhutrated 
by visible white flocks of phosphoric acid, which had 
risen in vapour when heated with sal-ammoniac. 
Mr. Solly then called attention to tiie enormoua ex¬ 
tent to which artificial manures are adulterated. He 
mentioned an instance where an artide contained 
only one thirty-third part of the salt for which it was 
sold. He proceeded to refer to the experiments 
which he had mode on manures at tiie Horticultural 
Gardens, and wbeh are published b tiie Horticul¬ 
ture Transactions. He dwelt on the probable 
1 
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efitcts of of muruite of lime, to increase the reten^ 
tivp po^ver of the soil for moisture, and suggested 
that this salt might be efleetual in hastening the 
growfh of turnips beyond the period at which they 
are attacked by the fly. The last subject brought 
forward was one of considerable interest, and in¬ 
volving speculations of a very singular nature. Mr, 
Solly drew attention to the remarkable fact, that the 
fo.ssil bom s of extinct animals contain a conaidernble 
quantity of fluoride of calcium j thus the bones of 
the Colossochelyg, or great tortoise, discovered in 
the Himalaya Mountains by Messrs. Falconer and 
Cautley, contain eleven per cent, of fluoride of 
ealeium; whilst recent hones on the other hand arc 
found to contain little or no fluoride of calcium. 
It is reasonable to suppose thst the earthy matter 
constituting the bones of these extinct animals was 
originally derived from plants ? and hence the in¬ 
teresting question—WhenAj eomes this fluoride ? 
It might he supposed that the fluoride had passed 
into the sulwtance of the bone by some subsequent 
process. It might be supposed that the plants on 
whieb the animals fed contained fluoride of calcium ; 
or lastly, it might possibly be, that 8<irae nearer 
relation existed between phosphorus and fluorine 
than we were yet acquainted with; and it was not 
impossible that the one might be converted into the 
other: this wa.s mentioned merely as a curious spe¬ 
culation—possible, though perhap.s not probable. 
In the mean time it was interesting to observe the 
action of fluoride of calcium in growing plants j and 
accordingly experiments had been instituted, tlie 
result of which, as fur as they could be ascertained at 
this early period, seemed to favour the conclusion 
that the fluoride was absorbed, and therefore that it 
iniglit possibly, to some extent, snjmly the place of 
phosphate of lime in pbuits. Mr. ^lly concluded 
with some general remarks on the progress of Agri¬ 
cultural Chemistry, and the probable results of its 
future study; expiessing a regret tltet many are so 
sanguine as to the immediate benefits to be derived 
from it, that they can hardly foil to be disappointed 
by the results, a.s the latter will inevitably tail short 
of their expectations. 


VARIETIES. 

Coal Tar aa Manure .—A communication was 
read at the Bath Agricultural Society on the Subject 
of the value of coal tar as a manure. The writa* 
stated that in 1840 he i^ublishcd his experience on 
the subject. He had now u-sed it as^a manure for 
seven years, and had never found it to fail when 
properly applied. By means of a water cart he dis¬ 
tributed over ids wheat stubble 180 gallons to the 
acre, allowing it to remain there two or three months 
in the autumn before being ploughed in. Its cost 
was a halfpenny a gallon; it was economical, and 
valuable for carrots, turnips, potatoes, and all roots, 
He had trigd it on seeds, but not with equal advan¬ 
tage as on wheat. It was very useful on a sandy 
loam, resting on a marl snbsuil; next to that a dg^p 
clay land was Sest, but its least beneficial effects had 
been upon soil resting on an oolite formation. 

Chloride of Lime, moistened with water, and 
applied to ink-spots on silvers &c, will remove them 
far more effectjially than “ salt of lemons." 

Mining in New Zealand .—A copper mine is now 
being worked on the Great Barrier Island, in the 
Frith of the Thames, in New Zealand, the produce 
of the ore of which is sometimes ns high as 40 and 
60 per cent., and the average about 30 per cent. 

f 


iVeie Water Colour. —A lady at Palermo wishing 
to make a drawing of the beantifiil Bourgainvillica 
Speetabilis, was at a loss for a rose-colour that 
would match it. It struck her, however, that the 
juice of the Opuntia fruit would do, and upon trial 
she found it yield a most beautiftil rose-colour, 
which w!«s as readily worked as if it had been pre¬ 
pared in a colour-shop; and now, after, a year it is 
as fresh as ever. It would be worth while to get the 
Sicilians to make up the juice of,the Opuntia into 
cakes. 

Immenae ^en». —M. Guinant has submitted to 
the <ft.cademy of Sciences, at Paris, a ft'n.s of flint 
glass, twenty inches in diameter, the largest that 
now exists. M. Arago stated that the telescope of 
PulWbwa, the largest in any observatory, is only 
fourteen inches in diameter. 

Perpetual Snow. —M. Agas-siz has made some 
experimental researches amongst the Alps, to dr£er« 
mine the limits of perpetual snow, and has read a 
paper before the Academy of Sciences. It appears 
that each sncceeding year leaves behind it ite own 
region of snow, and that a vast number of years 
may thus he traced. Tlie superficial bed diftinctly 
shows the quantity that has fallen in the preceditig 
season, but little further knowledge has yet been 
gained. 

Remedy in case of Poison. —Instantly administer • 
two tea-spoonsful of made mustard, miaed in warm - 
water. It ax’A as an emetic, lliis is a certain 
|•enledy, if instantly administeretl, and may save a 
felloev-sreaUire from an untimely death. 

J)otuejitc Yeast. —Persons who ars in the habit 
of making their own bread can easily maiiufaotui-e 
their own ye»if«4,y attending to the follow'ing direc¬ 
tions :—Boil one pound of good flour, a quarter of 
a pound of brown sugar, and a little salt; in two 
gallons of water, for an hour; when milkwarm, 
^ttle it, and cork it close, and it will be fi* for Msc 
ill twenty-four hours. One pound of this yeast will 
make eighteen pounds of bread. 

G«o«o.—»The Dundee Courier mentions the ar¬ 
rival at that port, of the ship British Princess, with 
a cargo of 700 tons of guano from South Afrir-a. • 
^Butter Made in Ten Minutes. —By a newly in¬ 
vented churn, made of block tin, and nowuii use at 
Derry, butter, at all seasons of the year, cun be 
made in ten miqjifes !— Waterford Mail. 

Novel Experiment. —Mr. Aplin, foreman of the 
silk manufactory in East Reach, Taunton, h-as re- * 
ceiitly tried a novel experiment, which has turned out 
very successful, A short time rince, he placsd six- 
teen hen’s eggs in a warm situation in the st^am en¬ 
gine belonging to the factory, in order to raise 
chickens without the regular method of incubation. 

A large brood were hatched, and they arc now in a 
thriving condition, and likely to live. 

Kyanizing and Bumetizing Timber. —^The dif¬ 
ference boti^een Kyan’s process and that of Sir 
William Burnett is, that the former employs a solu¬ 
tion of sublimate of mercury, and the latter a solu¬ 
tion of (iiloridc of zinc, 

Cast-iron Buildings appear to have been con- 
stmeted for centuries past in Chinn; and M. Gu\z- 
lalf has just found a pagoda entirely composed of 
cast-iron. 

The Princeton Gun, which burst a short time 
jmee, with such lamentable consequences, was the 
largest wrought-iron gun in the world. It was 14 
feet long, 3 feet diameter at the breech, and weighed 
30,0001b. 
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EXIIIBlTIOiV OF DECORATIVE WORKS, KING STREET, ST. JAMES’S. 


HE Commissioners of 
Fine Arts, (the noble¬ 
men and gentlemen 
a|)pointed to superin¬ 
tend the decoration of 
the New Houses of 
Parliament,) have just 
opened an exhibition 
of the specimens sub¬ 
mitted to them in pro- 
secuUon of the plan 
^ of competition an- 

nounced last year. The place selected is in the St. 
James's Bazaar; the several objects being arranged 
on the walls, on a screen down the centre, and on 
the staircase. These decorative works jonsist of 
designs for pavements, pieces of mosaic and tesse- 
lated pavements of stone, marble, coraposWon, &c .; 
dc.signs for painted windows, pieces of painted 
glass; specimens of carving in oak for doors and 
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doorways, 'for miiMions of windows, arches, panell¬ 
ings, reliefs, and statues, &c. ; specimens of or¬ 
namental works in iron and in leather; specimens of 
emblazoned coats of arms and heraldic devices ; and 
of several other things for the decoration of halls, 
state apartments, cathedrals, churches, public baiM- 
ings, &c. ; and more particularly of such designs, ■ 
devices, and ornaments as may be required for th« 
decoration of the new Houses of Parliament now 
being built. Most of the thing? exhibited are cre¬ 
ditable *to the advancement of art, in connection with 
the uses to which it has be.en applied. The above ' 
Engraving shows the Exhibition tialoon ; and, with 
the reader’s permission, we,will take a glance at the 
specimens. ^ 

WOOD-CARVINO. 

The subject pointed out for this department is a 
de.sign for a door for the House of Lords, with an • 
aecximpanying carved panel of oak. Many compe¬ 
titors have sent in : the total number of designs are 
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67, forming 29 separate rompositions, by artists 
from all parts of the country: London. Norwich, 
Cambridge, York, Dublin, liverpool, Birmingham, 
Edinburgh, dsc. Of course, we can only notice a 
few of the specimens in detail. 

1. Design for the principal door of the House of 
Lords, by Thomas Legg—^The centre panels con¬ 
tain the emblems of &e three kingdoms, and two 
sliields, on whidi are placed the arms of the cities 
of London and Westminster. At the bdttom of 
the upper panels are ranged the crowns of the peers 
in the proper order of precedence; add in the heads 
of the end panels the archbishop and bishop's 
mitres. The royal arms and sa])porters are placed 
on. the principal centre panel, and on either side tlie 
arms of England, Scotland, and Ireland. On the 
small shields at the toi> of the door are arranged 
the arms borne by successive monarchs, &c., from 
the time of Edward the'^Coiifessor. 

We see more to commend in the execution than 
the design of this specimen; it being cleanly car¬ 
ved. 

9. Design for the principal door of the House of 
Lords, by S. Pratt, juii., rich in design, but sadly 
overloaded with ornament in the French flamboyant 
style : this should remind the English artist to look 
at home for gothicdetail, which is inflnitcly .superior 
to any to be found on the continent. 

11. Design for the principal door of the House 
of Lords, by S. A. Nash.—In this design, red 
lines shew tbe e.\tent of each leaf of a pair of 
folding doors, similar in arrangement, the head of 
the arch being left Axed. In one door is represented 
a portrait statue of King Henry III. (from his effigy 
in Westminster Abbey), the monarch under whom 
the first traces of the preseti(> constitution of a 
Purliament appeared. In the corresponding situa. 
tion it is proposed to place the resemblance of the 
reigning sovereign. The subjMt of the sculpture 
proposed for the head of the arch is the raemor.able 
event in the history of English constitutional 
government, which took place in Westminster Hall 
on the 3rd May, 1233, when the peers obtained 
from Henry IIT. a fresh and most solemn confirma¬ 
tion of libei-ty for his subjects. 

This is, altogether, a composition of pr at merit 
and beauty, which we should much like to see 
executed. Another meritorious design il— 

13. De.sign for the principal door of the House 
of Lords, by John Thomas.—TIiLs design is divided 
into four panels; the figures in these panels, under 
canopies, are the patron saints of the four divisions 
of the United Kingdom. Under these, in a band 
forming the centre style, is the name of each figure, 
and corresponding division, such os “St. George 
fon England,” &c.; the lower panels are filled in 
with the heraldic devices of bearings, helmets, crests, 
and mottoes proper to each ; the whole resting on 
a plinth, with the motto of “ 0 Lord, preserve the 
Queen.” The trueery above the canopies is en¬ 
riched with the roseb of Lancagter|and York aiuted, 
having the thistle and shamrock on each side; the 
door is intended to open in the centre, the joint 
being concealed by an enriched buttress, which 
^ forms the centre ornamcitt. 

15. Bj* John Wolstenholme, of York, is too 
eeelesiatlicat for its purpose though the style is 
good. 

28. Design for the prindpal door of the House 
of Lords, by Henry Ringham.—In this design, the 
doors being folding, the left hand style of the speci¬ 


men is larger on that account; the extreme thick¬ 
ness of tins door w’ould be eight inches. 

This specimen is very freely carved, but the 
details are very exceptionable; the arches being ill- 
drawn and the design altogether overwrought with 
thistle crocket-work. 

26. Design for the principal door of the House 
of Lords, by William Allen.—^The first panels 
below represent a priest, a 8ol(lier,^aad an iigricnl- 
turist, a lawyer, a sailor, and* a merchant, in the 
‘tostumes of the twelfth century, nie centre panels 
rwresent*Cranmer receiving the Bilrfe from Henry' 
■^II., and King John signing Magna Churta, in the 
rostumes of the res|U’etive periods. The top j>aneU 
represent David I., King of Scotland, administering 
justice, and St. Patrick summoned before the king 
and princes of Tara for lighting the paschal fire. 
The centre figure represents Britannia, those ou 
the left Henry III. and Henry VIT., and fflVisAfiii 
the right a bishop in the costume of the eleventh 
century and Robert Fitzwalter. 

This design has the defect of being over storied 
with pictorial subjects, and some of its details are 
faulty. " 

The three next specimens are cleanly carved, and 
are more purely English than the majority of those 
around them ; the details are however, oci’asioiialjv" 
faulty. 

36. Dosi|^ for the priiu'ipal door of the House 
of Lords, by Samuel Nixon. 

37. De.?ign for the principal door of the House 
of *Lord8, by Samuel Nixon.—Representing—1. 

]*■ Alfred the Great receiving an ilfumiiiatcd Missal, 
as a rew?jf(Wor learning to read, flora his mother 
Osburgha. 2. Alfred at the battle of A-ston. 3. 
Tbe first flotilla defeating a Danish stjuadron. 1. 
Alfred scolded by the neatherd’s wife for letting her 
cakes burn. .'i. Alfred dividing his only me^l with 
the (lilgrim. 6. Alfred comforted in Ids adversity 
by the vision of St. Cnthbert. 7. Alfred in the 
Danish eanip. H. The meeting of Albert with his 
trusty followers at Egbert’s stone. 9. Baptism of 
Guthrum previous to his signing a treaty, Alf^vd 
standing sponsor. 1(J. Alfred releasing the wife and 
and ehildren of Hastings, his most powerful enemy. 

11. Trial by jury. 12. The assembly of the Witan, 
or first Parliament. 

38. Speeilinen of carved work relating to design 
No. 37, by Samuel Nixon. 

We see little in the remaining specimens of 
Wood-Carving to demand special luenlinn. There 
is, however, a general error in them, whicn calls for 
reprobation : this is the mixing up of allegorical 
figures with those of res! personages—Egbert and 
V^ictoria with Discord and Suffering—Alfred vvith 
Lyenrgus, Ac.—portraits of rontemporary Ministers 
—and other absurdities. Nothing can be in worse 
taste than these incongruities. , 

We should mention that Mr. Pratt’s Carvings 
are executed by his new machine, the advantage of 
which is, the rapidity with which carvings can be 
produced, the accuracy of the corresponding parts 
romposing the whole; viz., crockets, quatsetbils, 
cinqfblls, roses, &c. and armorial devices ; and the 
little cost of the produetioir. « 

We shMl retufn to this Exhibition next week. 
Meanwhile, we trust that according to the original 
propositioji, it has been thrown open gratuitously to 
the public. 
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PROGRESS OF CHEMISTRY. 

(From Liebig's Lectures.) 

(Contittued Jroiti page 36.) 

Tlie verbal meaning conveyed by the properties 
* of bodies,—to pursue the illustration,—-changes 
Hecording to the mode in which these elements ore 
arranged. As in all other languages, we have in 
that language whereby material bodies hold converse 
with us, articles, substantives, and verbs, with their 
variations of edkes, ^declensions, and conjugations. 
We have also many synonymes. Tlie same (juau- 
■titles of the same elements produce a poison, a* 
rcinedj, or aX aliment, a volatile or a fijfcd bodjj, 
accortling to their manner of arrangement. 

When we would understand the meaning of the 
■ i)rope.jtie.s of bodies, that is, of the words in whiA 
nature speaks to us, we use the alpliabet to de¬ 
cipher and to read them; as, for instance, a foun- 
ta.»o^iiuineral water in Savoy, cures that re¬ 
markable enlargement of the thyroid gland de¬ 
nominated goitre,—I put certain rpiestions to that 
water, the combination of the several letters in its 
answer informs me that it contains iodine. A man, 
having pastakoo of some food, dies soon after, with 
ill! the syni[)toms of [loisoning. The language of 
the phenomena, which is familiar to the chemist, 
tells him that arsenic, or corrosive sublimate, or 
sftme other body, was mixed with the food. 

The chemist by his questions is thus enabled to 
make a mineral speak, to disclose its edmposition ; 
it tells him that it contains sulphur, iron, {hromiupt, 
silrci.i, alumina, or any other element, arranged in g 
cert.iin mode. T'ljisis chemical analysis. Tfien, 
again, the language of phenomena teaclica the che- ' 
mist to make new combinations, from he de¬ 

rives innumerable useful truths that are applicable 
to the iinprowment of manufactures and arts to 
the preparation of remedies and metallurgy. This 

IS AP?MCD C HKMISTKV. 

Further, n hen the chemist has deciphered a rom- 
jiuund into its constituent parts, ns, for instanr.e, 
ultramarine, it is required of him to eonjliine the 
letters and to translate tlie word into a sensible and 
^ngible shape, to exhibit the ultramarine again 
with all its properties. This is synthetic che- •! 

MISTRY. 

Hitherto scarcely any demand lias been made 
upon the science of chemistry, by arts, manufac¬ 
tures, or physiology, which ha.s not been sutistied. 
J'lvery question, clearly and definitely put, has been 
satisfactorily answered. It is only when an inquirer 
has no jJecise idea of, what he seeks, that he has 
remained unanswered. 

The last and most elevated object of chemistry is 
the investigation of the causes of natural plieno- 
nieiia, of their variations, and of those factors which 
are common to differoiit series of phenomena. The 
elieraist ascertains the laws which regulate natural 
phenomena, and by eombiiiing together all that is 
obsen able and has been observed hy the senses, he 
at last attains to a general intellectual expression for 
them, in other words, to a theory. 

Bu^ to enable us to read the book of nature, to 
understand its language, to perceive the truth of the 
theories of the philosopher, to subject to our will 
and examine at pleasure the phenomena upon which 
a theory is based, and the powers prodi^ng them, 
we must necessarily learn the alphabet of the lan¬ 
guage, wc ihtist become acquainted with Via signs or 
■symbols employed, and by piwtice acquire skill in 
their management and faroihaiity with tlieir combi¬ 


nations. As in the hi^er branches of physics, 
it is indispensibte that the phOoSc^ther should hare 
attained considerable practisal skill in mathematical 
amlgsie, so the chemist must hare s perfect know¬ 
ledge, much practice, and a readiness in applying 
chemical analgsk, to qnalh^ hhn to investigate 
nature successfully ; he must her able to test sU his 
notions by experiment. Every experiment is s 
thought rendered perceptible to the smises. In 
order to,pn)ve or disprove our conjectures, to ests- 
blish,' or to overthrow suggestions for the esphum* 
tion of phenoipena, we produce other phenomena at 
will, we seek their true interpretation by experU 
ments. 

There was a time when chemistry, in eommop 
with astronomy and all the physiial sciences, was 
nothing more than an eui, founded on empirical 
practice, subject only to rules discovered by expe- 
perience; but since the eiyises of the changes in 
bodies which it effects, and tlieir laws, t, e. the 
rca-sons of its rules, have become known, the em¬ 
piric art has also lont its value and importance. 
The acquisition of skill in manipulation by laborious 
and long-continued application, the tedious methoda 
and endless precautionary measures formerly neces¬ 
sary to success in chemical manufactures, have 
become wholly needless since a correct knowledge 
of causes has been obtained. The strange apparatus 
and utensils of the chemist of former ages, their 
stores and stills, are now mere matters of cariosity. 
The sucr.e88 of an experiment or a process depends 
far less upon mechanical shill than upon knowledge. 
Uiscoveries are made, not by manual dexterity, but 
by skill in the combining of means, and by the 
powers of thought and reflection. 

In our lecture-room, we teach the letters of the 
alphabet; in our IcAoratory their use. It is in the 
latter that the student ac<)uires a readiness in reading 
the language of phenomena, that opportunities arc 
furnished to him learning the rules of combina¬ 
tions, of ajiplying them, and of gaining a ready 
dexterity in their application. As soon as these 
signs, letter, and words, have become formed into 
an iiifbllectual language, there is no longer any 
danger of their being lost or obliterated from his 
mind. With a knowledge of this language he may 
explore unknown regions, gather infVirmatiou, and 
and make jhscoveries wherever its signs arc current. 
This, language enables him to understand the man¬ 
ners, customs, and wants prevailing in tiiose regions. 

He may, indeed, without, this^nowledgc, cross the 
frontiers of the known, and pass into the unknown 
territory; but he exposes himself to innumerable 
misunderstandings and errors. He asks for bread 
and be reecives a stone. 

Without a profound study of chemistry, and 
natural philosophy: physiology, and medicine, will 
obtain no light to guide them in the performance of 
their most important offices, that is, in tiie investi¬ 
gation of the laws of life, the vital processes, and 
the removal of abnomal states of the organism. 
Without a knowledge of chemical actions, the natora 
and effects of the vital force cannot be fathomed; 
the scientific pbyscian can expect to derive assistance 
from chemistry only when he shall be able to put 
his question to the chemist correctly. 

Commerce and the arts have already derived im¬ 
measurable advantages from the progress of che¬ 
mistry ; mineralogy has become a new science since 
regard has been had to the composition of minerals* 
and the chemical relations of their constituents. If 
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tbe coraposition and chemical nature of rocks and 
strata are not in like nianiior investigated (and this 
has hitherto been irnieh neglected), it will be im¬ 
possible to eft'ect any considerable progress in 
geology. Chemistry, moreover, is the foundation 
of agriculture, and it is impossible to acccomplisli 
a scientific consolidation of this impoi-tarit art 
without a knowledge of the constituents of the soil, 
and the aliments essential to the life of plants. 

Without an acquaintance with chemistry the spites- 
man must remain a stranger to the vital interests of 
the state, to the means of its organic development 
and improvement; his attention cannot be sufficiently 
alive, nor his perception aderjuasely acute, to what 
is really useful or injurious to his country,—to 
society. Tlie highest economic or material interests 
of a country, the advantageous production and in¬ 
crease of food for man and animals, the preservation 
and restoration of health, are closely linked with the 
advancement and diffusion of the natural sciences, 
especially of ehemistry. 

PURIFICATION OF Fl.SH OIL. 

By MM. UIKAUIIIN AND PHEISSKB. 

The constanfly increasing price of seed oils {huilfv 
de graims) has drawn the attention of specul.iturs 
to whale oil; and those who first thought of mingling 
the latter with vegetable oils for the purpose of illii- 
uiinatiuns have realized large profits. It is now 
difficult to find the oils of colza, Jkc. entirely free 
from fish oil. 

In various scientific and tcehuieul work.s we find 
processes for tlie purific.ition of fish oils, wliich, 
although simple, are useless, and rather tend to 
mislead those engaged in their sale or purifica¬ 
tion. ^ 

Thus, Mr. Davidson, of Edinburgh purifies oil 
by treating it with one per cent, of eliloride of lime, 
diluted with water, under violent agitation, and he 
assures us that the odour is entiH’ly destroyed ; hut 
we obtain only a bleached and thick matter, whirti 
is clarified by adding eighty-five grms. of sulphuric 
acid, diluted with sixtetm or twenty times its weight 
of water. The mixture is stirred, gently tfoiled, 
and, afU-r filtering warm, is suffered to cool and 
repose for several days. MM. Girardin and 
Preisser repeated this process without any satisfac¬ 
tory result. « 

The “ Journalhebdomadairc des Arts ct Metiers,” 
points out the sever^ processes for the same pur¬ 
pose. The first consists in mingling twenty-eight 
grms. pulverized clialk, and forty-lwo grins, slaked 
limo with a gallon of the oil, stirring well, and 
adding 0'236 litre water ; after two or three hours 
of repose it is mixed again, and this operation re¬ 
peated for two or three days; twenty-eight grms. of 
corfimon salt, dissolved in 0.710 litre water, is then 
added, the mixture stirred at intervals for two days, 
suffered to settle, and the oD drawn off. 

Anotfier process in the cold, applicable to cod 
oil, consists in putting into four and a half litres of 
the oil, previously prepared by the preceding pro¬ 
cess, twenty-eight grms. of chalk; then, after 
twenty-four hours, twenty-eight grms. of potash 
dissolved in 113 grms. yater; and finally, after 
‘several hours, fifty-seven grms. common salt, dis¬ 
solved in 473 grins, water. After settling a few 
days, the oil is drawn off. 

, Neither of these proi;essea is sufficient, as MM. 
Gimdin and Preisser have satufactorily ascertained. 
The same journal asserts that the oil is obtained so 


pure by the following process, that it can be de¬ 
ployed in woollen manufaetiuvs. 

Put into four and a lialf litres (one gallon) of im¬ 
pure oil, thirty-four grms clialk, an equal umuiint of 
slaked lime and 0'47.'$ litre of water ; after .stirring, ■ 
and a repose of several days, add 0-473 litre water 
and eighty-five grms. potash; heal tlie liquid, 
without bringing it to boiling, and draw it off when 
the oil has a light amber colour ; it lias now only a 
pungent, fatty odour. Finally', ifid 0-473 litres 
j^nter, containing twenty-eigiit grms. salt, and after 
boiling th^ rai.xture for half an hoiii^ turn olf (he- 
oil into a reservoir. This process does not refine 
the oil. 

Many English patents for tlie .xaine purpose were 
tAted by MM. Girardin and Preisser. • ’ 

One treats fish oils in the cold by lioiie black, in 
small fragments^ and filters through animal ehareoal 
utter repeated agitation. Such a process tiarfU s 
the oils, and removes a [lortion of their empyreu- 
iiiatic odour, but docs not in the least diminish their 
essential odour. 

Another method, recently published in France, 
has succeeded no better. It consists ifi pouruig 
into the oil a soluiu'n of bichromate of jiutasli, 
mixing thoroughly, tlien adding a solution ol oxalii- 
acid. The action is energetic, but after repose and 
drawing off, the oil still retains its cliaraclenstic 
odour. 

Tliere is ^ proce.s8 among the French jiatents, 
which comvsts in heating the oil merely to siiiimeriiig 
witl\ ten parts of water tor five or .six hours, and 
^towards the close of heating addiag a nnlk of one 
jiart of waU-r with onc-twellli of chalk and one- 
twelfth oWime. 

Alter settling perfectly, it is drawn oH‘ and run in 
to reservoirs through curded wool or pounded char¬ 
coal. This process clarifies the oils, Init dccoloii/cs 
them imperfectly, and does not at alt reuiov^ tiieir 
odour. 

At Rouen they refine whali- oil by sulj>huric acid, 
as in operating on seed oils; but tins method 
removes iieitlier colour nor odoui. If, jnevious lo 
this operation, it he rtirred for some linuis wifl^ 
‘ciiiiJk, and a current of steam be |ias.sed tliiongli it, 
a bleacheil liquhl is obtained «hieh, by^lie .idilituni 
of a suitable rjuaiitily of suljiluirie ai-id. di-jiosils 
plaster on scjjfling. The clear oil, filtered (hrougli 
animal black, has lost u portion of its decji colour, 
and ha.s not a strong odour; but it is not perfectly 
purified, even after many successive tiltratioiis. 

The oxygimation of oils leStls to very bdU results. 
MM. Girardin and Pi-eisser remark, that tfils filtered 
and treated, whether by chlorides, lime, chalk, or 
animol charcoal, and then k*tt to tliemselves for 
thirty or forty days, deposit a blenched organic 
substance, soluble in water and sethei-, analogous to 
margarine, and, wliile depositing, the oil is more 
and mor<i decolorized. Fish oil may be obtained, 
of a quality re.seuihling fine olive oil in ajijieaiance, 
by exposing it to the sun, then to the action of 
chloride of lime, and filtering several limes tlirungli 
animal charcoal. The odour is lessened, bqt not 
entirely removed. 

A simple exposure to the suij for several months 
determines an abundant deposit, while the oil is 
clarified an^ semsibly purified. 

If whale oil be brought in contact with caustic 
ley, employed cold and in small quantities, the de- 
colorization is hastened; the mass separates into 
two distinct strata; the upper one decolorized, is 
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very fluiJ and limpid, but always odorous; the 
lower, which is very small, is a mixture of the alka¬ 
line solution, strongly coloured brown, and of all 
the solid portion of whale oil analogous to marga- 
•rine. It is not necessary to submit the decanted 
oil to any other process of puriheatiou; in this 
state it is suitable for all manufai-turing purposes, 
evcqiting on account of its odour, which is always 
well defined. 

It appears frofii tho experiments of MM. Girardin 
and Preisser on fish oils, tlrnt we at present jiossess, 
no suffieieiitly^fiieauious means of remo’png their 
strong and disagreeable odour. The best method^ 
at present, is to submit them cither to the action of 
alkalies, or to the successive action of chalk, steam 
'and sifljihurie aeid; to suffer them to rei>ose, anti 
filter several times through animal charcoal. We 
thus obtain a elear oil, less coloured, an 1 of a less 
rejffi^ilSht odour ; but its want of odour is out of 
the question. 

The refining and purification of fish oils is the 
more important, since for the List twelve years their 
importation has I'onstantly iiicre<ised. Thus, in 
1827, thei1‘ was entered only 3,000,000 kilogrms., 
(about 0,000,000 lbs.), the greater part of which 
canic from tlie island-s of St. Pierre and Miquelon ; 
i^ilein IS.'lOtheimport.atious amounted to 9,200,000 
kilogrms., rcpreseiiting a value of '>00,000 francs. 
—Journal of thr Franklin insMute. ^ 

PREPARATION OF THE OIL OFJtO.SES. 

In a letter ndilressed from Arabia to M. Landfrer 
at Athens, the fidlowing details respeeting this pre- 
_ p.ir.ition are jyven :—The roses are conveyed into the 
distilleries, in whieh there arc from»thife to six 
copper alimibies without any rooliiig apparatus. 
The ])liicked roses aie thrown into (he retort, and 
water thrown on to them, with the addition of a large 
qii.mtiiy of salt. After two oi three days of macera¬ 
tion the disiilLitiou is eomnienced, and is i-ontinued 
until the liquor which passes over has a yellowish 
colour. The water ot rose.s, removed fror» time to 
(line, is eonveyed, in order that it may cool, into 
cnitlierii vessels pl.ieed in water; various names are 
applied to It, and it has a different value according to 
whether it IrAil been eolleeted at the eonmicnccineiit 
i>r tow'anls the close of the distillation. 

It is the w.iter of roses obtained at tljf commence¬ 
ment wliieh is employed in the preparation of the 
oil or otto of roses, and this is the manner in which 
it is separated ;--Ai’ti“r having filled with fliis water 
some largt jiorons vess>ds of clay and covered them 
with linen; they arc buried in rows in the, eaith, 
where they are left for nine or ton days accoriiing to 
(he coolness of the nights. They are covered ex¬ 
ternally with straw, whieh Ls watered in order to 
keep them as fold us possible. By degrees the rose¬ 
water beromes covered with a layer of oil, which 
solidifies ; this crystalline mass is removed, and the 
wafer sulijected to several similar refrigerations, un¬ 
til not a trace more oil is evident. The water, corn- 
jiletely deprived of this latter, is sent to the markets 
to be ,{.old, or is again employed in the preparation 
of an inferior kind of oil of roses which is sent to 
Europe under the nqme of Oriental Oil of Roses. 
'J'his latter is found in the bazaars of Constantinople, 
of Smyrna, &.e., and is obtained by a^tating the 
rose-water, the odour of which is still strong, with 
an oil derived from Africa, and which results from 
the distillation of the wood of very tall and odori- 
ferous trees (perhaps sniidal-wood 
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HOUSE PAINTING. 

{ConliHvei/rom page »0.) 

The description of thi* prdeess might b« tnlffitleint 
to convince everji one, that there could be no better 
mode of rtaidering the plaster with which the wdls 
of our apartments are lined, impemous to the effects 
of our changeable and humid climste. In the first 
place it hardens the surihee, and thraj forais a com- 
pai't and smooth incrustation, u]>on wUchthe damp¬ 
ness <jf the. atmosphere can only oondeose when any 
sudden change takes place in the temperature. Tto 
is often exemplified in stair-cases, where the wall 
gets so low in temperature during a cobtinuance of 
cold weather, that when a chai^ takes places, the 
condensation is so great, that the water runs in 
s( reams ujion the steps. How then, it may be 
asked, can any one employ paper-hanging, or any 
other absorbent mode of finishing, in such apart¬ 
ments ? It ought to be wfll-kuown, tliat in such 
casi-s the moisture, instead of being condensed and 
rendered easily removeable, is absorbed and gradu¬ 
ally given out in connection with the natural effluvia 
of glue, rotten paste, and other noxious materials. 

In many cases it has been found that this suhstan- 
tial style of painting is too heavy in its effect for 
ceilings, which require a degree of an aerial light¬ 
ness, especially in drawing-rooms, boudoirs, and 
such like apartments. In these cases, theretore, the 
absorption is stojiped by two coats of paint, and 
when these are quite dry and liard, a coat of what is 
called distemper colour Ls applied; that is, white 
lead ground in water, and diluted with site of the 
purest kind. In ordinary apartments, fine whiting 
may be substituted in distemjier work for white 
leail. 

Tlic paiuting of the wood-work of such apart- 
mciit.s us are not titled up with oak or other hard 
woods, is a process vciy similar to that employed 
upon )(la.Mter, not only when it is to be finished plain, 
but also as a ground-work for imitations of the 
foreign woods now in use: only earh of the coats 
should he thicker, and applied with still more atten- 
tiun to smoothness. The imitating of woods and 
marbles may be tenried, in house-]>aintirig, a link 
between that whieh has been already explained, and 
IS es.sentially pi in, and that whieh is really orna¬ 
mental. It has of lute been brought to siu’h per- 
fcetioii, th*t ill some cases, where the real and the 
imitation wood are brought into juxta-position, it is 
scarcely possible, even after examination, to dis- 
tingiiisli tlic imitation from the reality. Imitations of 
marble have, in s6me cases, been brought to equally 
great perfection; yet this is far from beang so general. 
But os nature affords her imitators much latitude in 
the choice ot particular tones of colour, great care 
must be taken, in the introdiu-tion of those imita. 
tions, that they are not only perfect in point of're- 
semblance to a particular species, but that it be of 
the tone peculiarly adapted to make up the harmony 
of the arrangement. 

Thj process of painting imitations of woods is, 
in the first instance, as already observed, to lay a 
groundwork of tour of five coats of point* taking the 
greatest eure that no brush marks remain. 'Oiis re¬ 
quires much more time^than applying the same 
number of coats for plain finishing; and the last' 
coat, instead of being flatted, is composed of equal 
portions of oil and spirits of turpentine. The shades 
and grain of the wood are given by tliin glazings of, 
Vimdyke brown, terra de Sienna, or umber, accord¬ 
ing to the kind of wood to be imitated; which co- 
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lours are ground in water and mixed with smal 
beer, the tenatnty of which is guflicient to prevent i' 
rubUng off by the application of the varnish which 
immediately follows. Ail imitations of woods are 
painted in this way, except wainscot, for which 
thick substance is requisite, in order that it may re¬ 
ceive the impression of an ivory horn comb, by 
which the peculiar grain of that wood is imitated. 
The varnish employed upon work of this kind is 
ropal, which, of all the materials used by the painter, 
is that in which he has most latitude. The* price of 
( opal varnish is from 10s. to 42s. per gallon: so 
here, again, he can suit his materials to the price 
which he receives for his work. 

The imitation of marbles has nothing very pecu¬ 
liar in its mode of execution, being more like actual 
painting than that employed in imitating wood; and 
on tliia account it depends more on natural taste 
than on mechanical skill, 

The ornamental department is likewise making 
great strides towards its ancient excellence, and, 
owing to the improved taste of the present age, is 
beginning to be somewhat in demand. What is 
meant by the ornamental department, is the deco¬ 
rating of the walls of apartments either by original 
designs of paneling and borders, or by careful imita¬ 
tions of Rdffaelle's arabesques, Watteau’s grotesque 
panellings, and the Pompeian frescos; as well as 
decorations in imitation of basso relievo, in white 
and gold, polichrome, and various other styles. 

Tlie want of general instruction in the art, and the 
prevalence of the use of paper-hanging, have tended 
to retard tlic progress of ornamental painting ; but 
the former cause is, by the establishment of schools 
for oniamental design throughout the countiy, in a 
fair way of being removed; and the latter will soon 
give way to the rapid improven^-nt which is taking 
jilace in public ta-ste: for paper-hangings being 
manufactured of size colours, have, in artificial light 
especially, a crudity and chalky e^Jiect, that generally 
renders them obstrusivc and inharmonious. 

METHOD OF SILVERING CAST IRON. 

BY MAJOR JBWREINOFF. 

By the combination of iron with carbon, cast iron, 
from the ease with which it melts, and the conse¬ 
quent possibility of taking the finest irapn'ssions of 
form, has come into very extensive application. The 
art of founding, converts cast iron into enormous 
arches, columns, cannons, and also into the most 
delicate bracelets, eaif-rings, &c. Unfortunately the 
moist atmosphere very soon altem the surface of 
these objects, and it is found necessaiy to coat them 
with paint, which gives the cast iron, the colour of 
which is itself not very attractive, the appearance of 
inooniing. In the present state of the art of found¬ 
ing,'cast iron might easily be substituted for bronze, 
were it not for its sombre appearance, which entirely 
excludes it. This disadvantage may however be en- 
tirely overcome, from the possibility of plating it wi Jh 
silver; in fact, cast iron may be readily silvered, and 
equally as well as copper and bronze. Somff sne- 
cessfol experiments which I have made on this sub¬ 
ject induce me to give a short description of the me¬ 
thod which I have employed. The liquid for silver¬ 
ing is prepared m the folldwing manner:—Cyanide 
of potassiufh, piepared according to Liebig’s me¬ 
thod, is introduced into a stoppered vessel, and 
freshly-prepared pure chloride of silver, still in a 
moist state, added; the whole being covered witli 
water and shaken violently for some time at the 


ordinary temperature. An excess of chloride of s^- 
ver is taken, and should a small quantity of it remain 
undissolved, a few pieces more of the cyanide are 
added after some time, taking rare however to avoid 
having an excess of the latter salt, bnt always a 
small quantity of nndissolvcd chloride at the bottom 
of the vessel. This last eircunistance is important, 
because when the liquor contains too much free 
cyanide of potassinm it is easily decomposed, and 
moreover does not silver so well; lyfore employing 
it, it is filtered, and is thus rendered perfectly clear, 
iron and a little chloride of silver remaining on the 
filter. I fffect the plating by mean-satif a galvanic" 
pair of plates, consisting of zinc and a eoak cylinder, 
which are separated from each other by means of an 
eartbem diaphragm, The pair are placed in jj glass , 
vessel containing dilate sulphuric acid, and dilute 
nitric acid is conveyed into the earthern diaphragm. 
Experience has shown me that the best mivturejpr 
the coak cylinders should consist of five ^t*)y 
weight of finely pulverized eoak, eight parts pul¬ 
verized coal, and two parts common rye flour. 
When the cylinders are dry they are placed in 
earthen crucibles, in the lids of which there is ,iti 
ajierture for the escape of the gasc.s, and are then 
heated to redness 

Those cast iron objects may be most easily sil¬ 
vered which have not been painted, as the removal 
of the paint from the surface of the metal is some¬ 
what ditficuk. The cleansed object is immersed in 
the silver solution, and connected with the zinc pole 
means of a coiidueting wire, and a platinum {date 
iinmtrsed in tlie liquid at some dist.niee fiointhe 
•object to be silvered, and eoiinccteJl with" the eoak 
cylinder. ^A^idate of east inm, of four square in- . 
ches surface, is generally completely plated in thirty 
minutes .—Bulletin tie Bt. Pefersbonrg. 

NEW ZEALAND FLAX. 

New Zealand flax is superior to the Baltic hemp. 
The flax houses are covered with rushes ami wire 
grass, to prevent the rain or damp from penetr.iting 
into them, as the flax turns bla<-k when saturnted. 

At present it takes tar very indifferetitly, that sub¬ 
stance coming off on *1116 hand when the ropes are 
hauled over; is a great defect in running rigging, 
but e.tperience may produce a remedy fo*r it. 

There are a variety of species, principally caused 
by the climate and soil. Some flax plants to the 
northward are scarcely six feet high, while to the 
southwan^ it attains the height of sixteen feet. Por¬ 
tions of flax arc to be seen adjoining almost every 
village ; it is of inealeulabll service to the natives. 

In its natnral state it is called korari br korali; 
when scraped or dressed, the common or inferior is 
called mooka; the superior sort hunga hunga, the 
latter term is but rarely used. The natives make all 
their valuable apparel of the leaves of this plant, 
they also manufacture their fishing lines and every 
kind of (Kirdage, and by splitting the leaves into 
strips, the fishing nets and sieves are made, simjily 
by tying these strips together; some of the latter 
are of an enormous size. This plant is also indigen¬ 
ous to Norfolk Island as well as the Chatham Is¬ 
lands. Flax is prepared by tlie New Zealand females 
and slaves. The separating of .the silky fibre from 
the fi&x le^ is thus performed; the apex Is held 
between Ibeftoes, a transverse section is then made 
brough th| sncculent matter at this end with a 
common mflssel shell, which is inserted between that 
substance and the fibre, which readily effects its se- 
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pa^ation, by drawing the shell through the whole of 
tlie leaf. 

Leaves of this plant are generally scraped as early 
as cut, as the thick gum is enclosed at the lower 
part of the leaf, rising from either side in a pyramidal 
form, and adheres strongly when drying. ITie phor- 
mium baa been in use maii^ years past, mode up 
into tacks, sheets, braces, stays, &c., and its superi¬ 
ority over hcm|L in bearing a great strain has been 
well attested. It is ^ery elastic and strong. 

The root of the phormiuin is deshy, a tuberiform* 
‘root-stock cr8i^)ing beneath the surface at the soil, 
sending up many tufts of luxuriously growing leav^, 
from four to twelve feet long, and from two to three, 

, inches^in diameter. They are green coloured at tjjo 
base ; the inner edge has a furrow, which sheaths the 
leaf immediately within it, and upon various parts 
o^he surface a gummy substance flakes off in 
wraTi'if spots; from the centre of these tufts arises 
a scape, often eighteen feet in hight, bearing several 
branches, containing a number of beautiful crimson 
flowers, which contain a saccharine juice much es¬ 
teemed bv the natives. It is a handsome and vigo¬ 
rous plant. It is singular that among the many in¬ 
ventions for file clearing of flax made by European 
machinists, none has been found to answer the pur¬ 
pose equal to the slow ipethod of scraping it by 
mussel-shells as used by die natives .—Illuttrated 
Polytechnic Review. a 

MANUFACTURE OF SUGAR PROM 
INDIAN CORN. 

ExpuufMENTS fiave been made in the slate of Indi-a 
ana, wliich stem fully to prove that the stalks of the 
mai^e plant may be employed in the lilaiiufacture of 
Migiir with much greater advantage than the juice of 
die beet or maple, and that it almost equals the 
sug.ar-canc. It is 'veil known that the sngar-cane, 
as grown in Louisiana, does not produce above 
one-thini so much saccharine matter as when 
raised in Cuba and other tropical situations. In 
Loiiisian.s one acre yields from 900 to 1000 lbs. of 
spgar; and it appears, from experiments thai have 
iieen made at Indianapolis atld Lafayette, that 1000^ 
lbs. of sugar may be obtained from one acre of corn¬ 
stalks. The juice of the corn-stalk contains more 
than three times as much sugar as that of beet, five 
times that of maple, and equals, if ihdoes not ex¬ 
ceed, that of the ordinary sugar-cane as raised in the 
United States. By plucking off the ears of corn 
from the stalks as they begin to form, the saccharine 
matter of the .stalk ii greatly increased. Experi¬ 
ments on a Hinall scale have shown that six quarts of 
the juice obtained from the corn stalk, sown broad¬ 
cast, yielded one quart of crystallized syrup, which 
is equal to sixteen per cent., while the same quantity 
of syrup requires no less than thirty-two quarts of 
the sap of the maple for its production. 

The corn-stalk i-equirea a much smaller degree of 
pressure than the sugar-cane, and consequentiy there 
would be a greater saving in machinery. The whole 
of the stalk, excepting the extifine top, can be used 
in tie manufactuFc, which is not the case with the 
sugar-cane in this country. 

The cultivation «f the sugar-cane requires much 
care and attention, and it does not arr^e at matu¬ 
rity under eighteen months; while thejlndian com 
can he raised with the greatest ease, requiring only 
from seventy to ninety days. The leaves afford ex- 
eellent fodder for cattle, and the stalks, after being 
pressed, may be used for the some purpose. 


The plan for increasing the quantify of sugar in 
the stalk by removing the ehrs, was proposeil spme 
time since, but has never been carried into opemtion^ 
If the manufemture from the maize plant should suc¬ 
ceed, it is highly probable that tn a few years the 
United States wjll import no sugar whatever. In 
1840 the import of sugars amounted to 120,000,000 
lbs. In 1841, 30,000,000 lbs. of sugar were made 
from the maple and heet-root in the northern, mid* 
die and Westward states.-~H.CHOFT,I^j»«r Canada. 

GERMAN METHOD OP DRYING PLANTS. 
The plants are laid between sheets of blotting paper, 
and slightly pressed for one night. The sheets, 
contain^ the plants, arc then placed on the bottom 
of a chip sieve, previously covered witli a simple 
layer of paper; not, however, precisely one above 
another, but rather beside each other, and in sepa¬ 
rate layers—these may amdbnt to twelve or fifteen. 
Then the whole being again covered with a single 
sheet of paper, a quantify of moist sand, to the 
depth of two or three inches, is spread over the latter, 
and the sieve thus prepared placed in a baker’s 
oven, or a drying room, until the plants are perfectly 
dry i which, according to the state of temperature, 
and to the greater or lesser watery contents of the 
plants, will be attained in one or two days. Plants 
containing a great deal of juice must not be pressed 
at all; but, after being placed in the paper, at once 
brought into the sieve, and covered with sand in the 
manner previously described. All plants dried care¬ 
fully according to this method, preserve their riatnral 
colour, and require only to be left for a short time 
in a somewhat moist place, and to be pressed after¬ 
wards a little more, in order to appear perfectly pre¬ 
pared for the herb^-ium. 

VARIETIES. 

Klevation and Siibitidence of the EartVe Strata. 
—In the course of ^r. Lyell's interesting lectures on 
geology, delivered a short time since, at the Mary- 
Icbone Institution, he adverted to the principle of 
elevation and .subsidence of the strata of the earth, 
illustrating that principle by a lucid and scientific 
history of tlie manner in which coral reefs were 
raised in the Padfle Ocean, of the nature of the 
zoophyte, or animal plant, which deposited the coral 
matter, add of the general striking features of the 
geological phenomena to whidt they gave rise. One 
amongst toe interesting facte mentioned by the 
learned lecturer gras, that those coral reefs increased 
in proportion to the violence of the breakers of the 
sea upon them, a violence which neither flint, quartz, 
nor granite could withstand. Those reefs were 
reared up by their myriads of little living inha¬ 
bitants, which were constantly employed ito, the 
work of reconstructing and improving their dwell¬ 
ings. In describing the atolls, or ring-shaped ruefii, 
with their lagoons (whose vivid and emerald waters 
presented a beautiful conlhst.wito the deep blue of 
toe surrounding ocean), the lecturer mentioned that 
in the varied colouredfishesof these lagoonswosfound 
digested coral, wlueh, wlien dried, was aaeertained 
to approach very nearly in its chemical qualities to 
the chalk of the Bermuda Islands and other parts of 
the world. • 

Muei.—It is a well-known feet, that musk be¬ 
comes finer by exposure to the air without becoming 
weaker; while that taken from the fresh pods, or 
preserved for any length of time in a moist state, has 
an offensive and ammoniacal odour. 
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^itie Milk Vesseb Poi»onou». —^The following 
ettract will hhow the danger and the folly of the 
prartire of keeping milk in zinc bowls—a custom 
which has lately herome very prevalent: these arti¬ 
cles being sold with the recommendation of a larger 
fjuantity of cream heing produced, owing to the 
galvanic action. “ I would scarcely havp believed 
says Ij. Klanes, of Berlin, that zinc vessels would 
again have conic into use for alimentary purposes, a.s 
Vauquelin, forty years ago, proved that suah lyere 
certain, after a short time, to hold a cerUun quantity 
of zinc in solution. I have found by experiment, 
that a solution of sugar which had stood only a few 
hours in the summer in a zinc vessel, contained a 
considerable amount of zinc salts. It has often 
been stated that the cream will separate more easily 
from milk, if the latter be kept for a short time in a 
zinc vessel. As, however, it is known that milk will 
turn acid much sooner than a solution of sugar, it is 
the more to be apprehended that some zinc will be 
be dissolved, and such zinc will be the more noxious, 
as it is Well known that even a small amount of zinc 
will cause spasmodic vomiting.’'—PAormaccMficaf 
Journal. 

Vrllow Colour of ihe Barberrif. —The principal 
use of the root of the common Barberry (Berberb 
vvlffanf) is in dying or sUiining leutlier yellow. It 
is a drug whii'h is beginning to be 'much sought 
after, and Mr. Solly was consequently led to inquire 
whether the substance could not be advantageously 
obtained from India. The colouring matter is 
found in the whole of the root, but in the stem it is 
only deposited round the pith and near the bark; 
the great bulk of tlie woody tibre contains no colour; 
the tiiie.st colour is found in the largest stems. I'he 
sjiecies of Berbe-rix arc distributed^Hirough every part 
of the globe, and are very abundant in the noi th of 
India. Mr. Solly made some exjieriments on a 
portion of root from India, and found it to contain 
about the. same quantity of berh(#ine, or rolouring 
matter, as the root of the European species, which 
possessed an equally good, if not bettor tmt than 
that obtained from Cologne and Hamburg. As the 
weight of the colouring matter bears but a small 
proportion to the ligneous fibre (in the root of 17 
per cent.,) It would be advisable to have the wood 
extracted in India, and the extracts sent over. This 
could be well effected, the natives being wall skilled 
in preparing extracts, for they arc in the habit of 
using a preparation o( barberry medicinally. 

Cnrionx Stafi^ticii. —M. llommaire da Hel, has 
ascertained, by precise ealoulutiunf, the difference 
between the level of the Black and the Caspian 
Seas, by which it appears that the level of the latter 
is 18 yards 30-00 lower than the level of the former. 
In a.scending the river Wolga, “ this intrepid en¬ 
gineer, after surmounting a thousand difficulties 
solely by his courage and perseverance, made several 
discoveries. Amongst other facta, he ascertained 
that the quantity of wotejgtflowing out of the Wolga 
has diminished to a remarkable extent, which ^mii- 
nation lias caused a complete revolution in Bie 
commercial position of several towns idtaate on its 
banks." 

, Hopx. —Hops are absolutely necessary for the pre¬ 
servation of,beer, but not at all essential for yeast. 
The flavour is independent at an aromatic e.ssential 
oil, which is dissipated by boiling, though the bitter 
ectractive is obtained in solution. An inftision, 
however, will extract the aroma without much bitter 
priiuiple. Now, a decoction of Hops will not keep 


long, any more than a decoction of Malt, but they 
cannot contain very opj) 0 .sitc constituents. Ho)>8 
contain tannin, extractive bitter principle, wax, 
resin, and tigiiin; whereas Malt contains resin, 
gum, sugar, gluten, starch, and hordein. The 
antiseptic pro]ierties of the Hop, therefore, arc evi¬ 
dent, and. no doubt, after vinous fermentations of 
the two decoctions, a combination of constituents 
(notwithstanding the sugar, &c. of the Malt being 
converted into spirit) takes placQ anlf’the result is a 
Imuid which will keep for almost any length of time, 
if pre-serve^ from the action of the ati^ sjihere. It 
is «?vident, from the common practitv of brewers 
adding the Hops previous to fermenting the wert, 
that they do not prevent, nor ri'tard vinous, but un¬ 
doubtedly they retard acetous fermentation; therefore 
yeast may be made with or without Hops. 

Beautiful Green Colour, without Arsenic. —Forty- 
eight lbs. of sulphate of copper and two Ibs.ssC 4#. 
chromate of potash are dissolved in the requisite 
quantity of water, and two lbs. of earhoiiate of pot¬ 
ash (pe.xrlash) and one lb. of chalk added to the 
clear solutioi'. The preeijiilate is pressed, dried and 
rubbed to a powder. This colour is not so^icautiful 
as the Schweinfurth green, but is jieculiarly well 
adapted for painting dwclling-i'ooms and wotk- 
sho))s, there being nn fear of any poisoning from 
arsenic —By varying the proportions a number or 
different tints of this colour may be obtained.— From 
the German. 

Carneliatii. —The CarncHan is a beautiful illus¬ 
tration of change. This elegant gem embraces 
every colour, from the jiale fine yellow of sulphur to 
tile deepest crimson ; its ojiacity varies fijjra the dull 
and coarse»tex4ure common to other stones, to the 
exquisite fineness of garnet. But what is it in its 
state of nature, before it is dragged to the light of 
day ? A dull, worthless, flinty substance, similar to 
the agate, varying in its colour, and sometimes ^rl its 
material. Tlie ignorant native of India, who is no 
geologist—who knows not what philosophy means — 
but, simply excited by his cupidity alone, abstracts 
the worthless stone from the earth, and jilaciiig it 
on some elevated spot,* suffers it to remain on thd 
Surface of the earth for three years, at the expiration 
of which period, he boils the stoim for seAral hours, 
in order to expedite the result, and to cheek its 
further changes- In the cutting, we acknowledge 
Camclian, one of the most becoming and beautiful 
ornaments of the female sex, although, from its 
abundance, but held in light esteem. Again, to 
anticipate the slow operation of natural causes, these 
uncultivated people inclose the unripe st«ncs in a 
vessel of earth, and, in this state, expose it to arti¬ 
ficial heat; thus, in a few days, the like result is 
obtained.— Correspondent of the Mining Journal, 

Silvering Glass for Mirrors. — A new dis¬ 
covery has just been patented, which must very 
greatly afTfict our commerce with Spain. Glass 
is not silvered without aid from mereury, at pre¬ 
sent, as our readers are aware. Silver leaf is 
rubbed with mercury, a bright amalgam is formed, 
and the glass is pressed on it; the superfluous (per- 
cury drains olT, and the mirror is complete. The 
glass is, in the patent process, lyasbed with a solu¬ 
tion of ammonia, nitrate of silver, mixed with oil of 
cassia and ^Itit of wine; a few drops of oil of 
cloves and spirit of wine are then dropped on it, in 
a few minutls a coloured film spreads over the glass, 
this is gently wiped away, and a mirror is formed, 
far superior in polish and beauty to the old process. 
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CAST-IRON LIGHT-HOUSE FOR THE 
WEST INDIES. 

Bt courtesy of the Proprietors of the Illmtrated 
London News, we arc enabled to present our Readers 
with the annexed engraving, and quote the accom- 
n.-mying details, of a Light-House of novel material 
anil construction, by .Messrs. Cottam and Hallain, 
the engineers and iron founders. It may be in- 
hpected at their factory in the Cornwall Road; and 
sum from Waterloo Bridge, it has excited conrider- 
able interest from the rapidity with which the atruc- 
ture has risen. 

The tower is constructed of cast-iron concentric 
plates, and it is intended, when permanently Axed, 
for a light-honsc on the sea shore of the island of 
Bermuda, in the West Indies. 

The extreme height of the whole, from the base to 
the ball on the toj) of the lantern will be, when com¬ 
pleted, as seen in the engraving, about 130 feet. 
The outside diameter at the base is 24 feet, tapering 
upwards to 14 feet, and then springing out to a dia¬ 
meter of 20 feet; so a.s to form the platform, round 
the edge of which is fa.stened a palisade railing. On 
this platform will be placed the lamp-room, a poly¬ 
gon of 10 sides and about 15 feet diameter. 

The tower is divided into seven floors, exclusive 
of the platform or gallery. The communication be¬ 
tween the ba.se and the first floor, about 20 feet from 
the ground, is by a spiral staircase, winding round 
the column in the centre. The space between the 
staircase and outer plates forming the tower, will be 
a solid mass of brickwork and concrete. 

At this floor the interior brirk casing is reduced 
to a thickness of 18 inches, and is carried up in a 
perpendicular line, leaving a cire^lar room of 18 feet 
in diameter. 'Ihe spiral staircase is then carried 
round the interior circumference of this floor to the 
second floor, which has likewise a casing of brick. 
The spiral staircases then pass frt,m floor to floor in 
the same manner, until they reach the interior of the 
lamp-room. 

The whole structure is to be lighted by 3C port¬ 
holes, each fitted with a p.ane of strong plate glass in 
the centre, and attached to the. shell of the tower by 
hinges. 

The tower is formed of 135 plates ; the base plates 
have a surfuce of about 
56 square feet; the 
plates decrease in pro¬ 
portion to the cone; 
eacK plate has a flanch 
or edge projecting in¬ 
wards, and is joined 
together in the manner 
seen inFigl.—a hori¬ 
zontal section of a pair 
of plates, showing the 
joint. Fig. 2.—a Sec¬ 
tional Elevation: the 
screws and nutg hold 
the plates together, 
and the hollow space 
between the flanches 
is filled witli iron ce- 



Flg- >• 
ment, an£ 
joint. 


Fig. 2.1 


forms a perfectly air and water-tight 


The three upper floors following those cased with 
brick, have an interior casing of wrought iron, with 
an air space between the plates forming the tower, 
and the casing with mouldings and pdasters of oak. 

In considering the many useful purposes to which 


iron is now applied, there is not one that can be more‘s 
beneficial than its application to the construction of 
light-h(mses. How many of the colonies of Great 
Britain are surrounded by dangerous reefs and rocks, 
causing the destruction of numerous vessels yearly. 
Now these dangerous situations might be made com¬ 
paratively safe by a light-liouae ; and it is not ge¬ 
nerally known that a commodious and permanent 
structure of this kind can he made in,England, and 
easily transported, at a comparatively trifling cost; 
wlrilst it will require little more foundfition than 
lev,'illiiig the spot on which it may be^^laced by a 
small number of men, and thus be constructed and 
set up within a few months. 

_t--- 

POTTER T AND MOSAIC WORK. 

Mr. Boothe, of Burslem, Staflbrd, has patented 
the following improvements in Pottery and Mosaic 
work. 

This invention consists in improvements in forming 
designs on pottery, and producing the comhination.s 
known by the name of mosaic worl^ 

In order (o produce colored designs oil grounds 
of diflerent colors (such as a black design upon a 
white ground, or (eict verm), the designs are first 
made from a mould, in the same manner as the or¬ 
dinary “ figuring ” process; they are then laid in 
the moulds used for forming the piece of ware, and 
the ground dolour, being poured on, will cover the 
bock, and (ill up the spaces between the different 
pyts of (he design ; on leaving Uie moulds, the de¬ 
sign will apjiear quite cle^ and distinct on the sur- 
ihee of the piece of ware. This process is applicable 
to the ma’iufit'.’ture of tiles, bricks, qual-ries, ])ancls 
and slabs of various shapes, &c. 

Another method consists in cutting the design in 
paper, parchment, or any similar pliable substance, 
and laying it in the moulds, the halves of whi^h are 
then fastened together, and the ground color is 
poured in ; after which, the paper or other material 
is removed, and another color is poured in, to form 
the device, ami the inner lining of the ware. When 
it has attained the desjred thickness, the remaining 
liquid is withdrawn, and, after standing for a short 
time, the piece of ware will leave the mould with 
all the colours perfectly distinct upon its surface. 

To produce a raised pattern, of a different colour 
to the ground of the piece of ware, the design is 
carved, or otherwise produced, on the inside of the 
plaster of Paris moulds used for hollow ware, and 
filled in with the composition of which the raised 
figures are intended to consist; the halves of the 
mould being then fastened together, the slop that is 
to form the ground is poured in, and allowed to 
stand until the composition adhering to the mould, 
is of the thickness required for the body of the ware; 
the remaining fluid stuff is then withdrawn in the 
usual way. If the groimd is of an expensive color, 
the slop only should be allowed to remain a sufficient 
time to give a very thin coating to the mould ; it i.s 
then drawn off, and some other slop, of an inferior 
quality, is poured in, to form the inner lining of the 
piece of ware. 

When designs of a mosaic or like character are 
required, the pattern if formed of compositions of 
various cedors, and fixed upon the inside of the 
mould; tl£^ halves of the mould are then fastened 
together, ^nd slop, of a suitable color for the ground¬ 
work (such as black or blue), is poured in; as soon 
as a sufficient thickness of clay has adhered to the 
mould, the remaining fluid stuff is withdrawn. 
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ILLUSTRATIONS OF MECHANICAL 
DRAWING. 

[Prom the Glasffow Practical Mechanic,) 

It is unnTcessnry to enter upon any particular 
description of In.struuients for mechanioal draw- 
iiig. Sufline it to say, tliat the most essentia] ap> 
purtenances to the drawing board and T square, are 
a pair of plain dividers, or compasses, for marking 
distances, a ^air of compa.ssps with a moveable leg, 
wBiph may be replaced by an ink-pen or pencil leg, 
as wanted<^>r the purpose of describing circles of a 
larger radius,—ink and pencil-bows, forthe destvip- 
lion of smaller circles : and a distinct drawing-pen 
for straight lines. As for pencils, the H B (hard and 
blank) quality is usually recommended; bufit isFtoo 
soft to retain long the fine point usually required for 
the correct execution of mechanical drawings; and 
()Mii4||^s, the softer pencils are the more unctuous, 
and therefore the less ready in taking on ink lines 
than the hiu-der. F-pencils work pretty well upon 
smooth paper; but for drawing paper, of a thick and 
rougher quality, especially after having been damped 
and stretched, H H and even HlIH-pencils, (of two 
or three degrees of hardness) are better suited to re¬ 
tain their sliarpness. They are further recommended 
by the lightness and delicacy of the lines that may be 
• thrown off by them ; for where a pencil-drawing is 
made, with the view of being done over with ink- 
lines, the excellenw of these lines, fs well as the 
readiness with which they are produced, de[)euds 
much upon the quality of the pencilling. ^ , 

In construct^ig preparatory pencil-drawings, them 
it is advisable, as a rule of general application, to 
make no nitire line.s upon the paper than arc necessary 
to tlip completion of the drawing in ink,—and also 
to make these lines just so dark as is consistent witli 
the distinctness of tlie work. In regard to the first 
ideaf it is of frequent application, in the case, for 
example, of the teeth of spur-wheels, when, in many 
instances, all that is necessary to the drawing of their 
end-view in ink are three circles, one of tljem for the 
pitch-line, and the other two for the tops and bot¬ 
toms of the teeth ; and again, to draw the face-view 
of the teeth, that is, the edge view of the wheel, w8 
have only<o mark off by dividers, the positions of 
the lines which compose the teeth, and draw four 
pencil-lines for (he two sides, and the top and bottom. 
Many other abbreviations will suggesi themselves to 
the jiractised draughtsman in the course of his work. 
And here we cannot help remarking ihe ineonveni- 
enee ofilhat arbiti'ary»rule, by which it is sometimes 
insisted that the pupil shall lay down every line in 
pencil that is to be done, before drawing it in ink. It 
is often beneficial to ink in one part of a drawing, 
before touching the other parts at all; it prevents 
confusion, makes the first piurt of easy reference, and 
allows of its beuig better done, as the surface of the. 
paper inevitably contracts dust, and beeqines other¬ 
wise soiled in course of time, and therefore the sooner 
it is done the better. 

We remarked also that the pencil lines ought to be 
just so dark as to render them distinct, for the more 
ligKily they are executed, the fitter they are to re¬ 
ceive the ink. A little practice, and a steady hand, 
will secure the end proposed. The pencil needs not 
be held tightly; aslighthold, without slackness, is all 
that is wanted, inclined a little to the tides towai'ds 
which the line is drawn. Besides a driwing pencil 
for straight lines, it is well to have one for sketching 
in small circles, not requiringthe regular application 
of the bows, as the rounding and filling up of corners. 


ends of bolts, &c. The Btr«igiit4!iie pencil, to be 
properly cut for use, should in the first place he cut 
down to the fiat side of the lead, in a plane nearly 
parallel to its axis; then cut aWay, on the opposite 
side, to a bevel considerably incited,—and cut like¬ 
wise, transversely, at equal angles. The lead being 
thus laid bore, should be cut down gradually on the 
three inclined sides, till brought to a fine edge, 
viewed laterally, and a flat round point In the oBter 
aspect. The less inclined side, when applied to the 
square, admits of the point being brought close to 
the edge, by which the line is more certainly drawn, 
—and the rouiidness of the point evidently enables 
the pencil to stand longer, before requiring mending. 
The sharpening of a sketching pencil, is simply con¬ 
ical, and brought to a fine point. To produce a good 
working pencil, a sliarp knife is indispensable; if the 
knife be blunt, the point will invariably break away 
before it is properly brought up. 

India rubber, or caoutchoue, is the ordinary me¬ 
dium for cleaning a drawing, and for correcting 
errors in tlic pencil. That substance, however, tends 
to destroy the surface of the paper; and by repeated 
application, it so ruMes the surface, as to spoil it for 
good drawing, especially if ink-shading or colouring 
is to be afterwards applied. It w much better to 
leave trivial errors alone, if corrections of tlie pencil 
may be made alongside without material confasion: 
—time enough to clear away all superfluous lines 
when the inking is finished. 

To draw lines in ink with the least amomit of trouble 
to himself, the mechaiiictal draughtsman ought to 
take the greater amount of trouble with his tools. If 
they be well made, and of good stuff originally, he 
ought carefully to jireserve their working parts from 
injury, keep them well set, and above ail to keep 
them serujiulously clean. The setting of his in.strn- 
ment is a matter of some nicety, for which purpose a 
small oil stone isiconvenient. To ^ess up the tips 
of the blades of the pen, or of the bows, as they are 
usually worn unequally by continued usage, they 
may be screwed up into contact, in the first place, 
and passed along the stone, turning upon the point in 
a directly perpendicular plane, till they acquire one 
identical profile. Being next unscrewed, and ex¬ 
amined to ascertain the parts of unequal thickness 
round the nib, the blades are laid separately upon 
their barks 6ii the .stone, and rubbed down at the 
points, till they be brought up to an edge of equal 
fineness. Being screwed together again, it is well 
to pass them once or twice more, perpendiculai'ly, to 
bring up any fault; and to retouch them also on the 
outer and inner side of the blade, to remove barbs 
tlwt might arise; for which lost puqmse, too, tliey 
should be drawn across the palm of tlie hand. 

To keep the blades of histn*er« clean, while flsing 
them, is the first duty of a draughtsman who is to 
make a good piece of work. To facilitate^ this, the 
Indian or Chinese ink, which is commonly used for 
lineylrawing, ought to be rubbed down in water to 
a certain degree—a mean betwwn depth of blackness 
and consistency;—avoiding, on the one band, con¬ 
veying a sloppy aspect to the drawing by lightness 
of shade ; and, on the other hand, making the ink 
just so thick as to run freely from the pen. This 
medium degree is sometimes ascertainea by drawing 
up the fluid ink on the side of the pallet, and judg¬ 
ing of it by the appearantw; but a better method is, 
to take up a little of it in a hair pencil, after mixing 
it, and try it on white paper. The shade may thus 
be correctly ascertained; aud experience will lead 
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each for himnelf to the most proper proportion of 
ink and water. By rubbing down a stick of ink in 
water on tbs pallet, it is apt to crack and break 
away in splinters at the point. Thia may be done 
away, by varying from time to time the position of 
the stick while being rubbed, so as to round it away. 
Nor is it advisable, for the same reason, to beeu' very 
hard, as the enamel of the pallet, besides, is subject 
to wear. Wlien the ink, on being rubbed doym, is 
likely to be for some time requir^, a considerable 
quantity of it should be prepared, as thq water con¬ 
tinually vaporises: thereby it will remain for a longer 
time in a condition fit for iqiplieation. It is conve¬ 
nient, also, to use two hair pencils, fixed on the ends 
of B slip of wood—one of them a water brush, and 
the other for lifting the ink into tlie pen; which is a 
much better process than the awkward mannqr of 
wetting the jien in the moath, and then levelling it 
in the ink: and besides, in using a brush, the ink 
may be re-mixed on each occasion, as it is liable to 
deposit a sediment. 

■ [To be eonlmved ] 

PROGRESS OF AMERICAN MANU¬ 
FACTURES. 

In Siramondb’s Colonial .Magazine, for the last 
month, will be found proofs of the untiring enter¬ 
prise and industry of the Americans, which go for 
to prove the energy and perseverance they are be¬ 
stowing upon the improvement and progress of new 
manufactures, as may be seen in these paragraphs 
culled from the Journals of the United States. 

Clocks. — A correspondent of the Hartford 
Journal, from Bristol, writes “The amount of 
capital employed in this branch alone is some thrc'e 
or four hundred thousand dollars,^ and the bu.siness 
gives employment to nearly four hundred mechanics. 
The manufacture of clocks has greatly increased 
within the last five years, although, for fifteen years 
prior probably dhe million were made and profitably 
disposed of. We have every facility for manufac¬ 
turing, and the vast improvements recently effected 
in machinery have done woiulers for the business. 
The division of labour is well understood, and car¬ 
ried out to a nicety, otherwise it would be impossible 
to monufaetare and afford brass mahogany cased 
clocks for the low price of three, four, or fii^ dollars 
each, which is now done. More than ten thousand 
have been sent to England alone within the last 
eighteen months. 

According to the Newark Adnertker, the number 
of wooden clocks manufactured in Connecticut hist 
year was five hundred thousand. The nnmjier will 
be greatly increased this year, in consequence of a 
foreign demand. Within an hour's ride of Hart- 
ford,‘‘a thousand rloeks are finished daily. 

Needles. —A correspondent of the Rochester De¬ 
mocrat, thus describe a factory to make needles, 
established at Haverstraw, Rockland County, New 
York. “ I saw needles in various stages Of the pro¬ 
cess by which they are made from the wire, pn'pkred 
on the same premises. The wire is at first cut into 
lengths which wiU make two needles each. The de¬ 
pressions where the eyes are to be made, and where 
the grooves are to be fodnd on the finished articles, 
are stamped *10 both needles by a single stroke of the 
machine, with which a single hand can turn off 
tjiirty thousand in a day. It is then tamed over to 
ai^ot^r boy, who udth a machine punches the eyes, 
and another separates the two needles, and smoothes 
away any irregularities. The eye of the needle is 


then bored by another process, which renders it so 
smooth that it will not cut llie thread. After this, a 
man grinds a handful at a time on a common grind¬ 
stone, holding them in his left hand, and giving 
them perjietual rotary motion with the right, so that 
they are mode rouud and sharp. They arc now to 
be ‘ case hardened ’ and finally burnished, all of 
which is done by simple processes, in which im- 
.mense numbers can bo subjected to th«sjperation at 
the same time.” 

'Pins. —'Ihe new tariff imposed for tlie fioit time a 
decviedly pifetective duty on pins, equafto fifty per 
cent. 'There were but two pin-making establish¬ 
ments in the country when the law was pas.sc(l, each 
ofwiiichhad been carried on for years without mik¬ 
ing a single dividend { one certainly had made none. 
Since then thia concern has paid its first dividend of 
two and a half per cent.—the sole return on a jjjnc 
years’ investment—and is now driving a good busi¬ 
ness, and likely to do well. It is selling pins fifteen 
per amt. cheaper than it did before the tarifl' was 
{lassed, and making a vastly superior article. 

“Wc arc informed," says the New I'or/b Keen¬ 
ing Post, “ that but a small quantity of English 
pins are imported, and only about fiftam eases were 
passed through the Custom house this sea.son. In 
consequence of this, the demand for American jmis 
has greatly increased. 

American Bunting is now made at Framingham, 
Mass., 500 yards daily, quite equal to the foreign 
article. Heretofore all Ihc bunting under which tin' 
American navy has tuughl, and whicli has been dis¬ 
played by their merchant vessels, lias been the 
manufacture of ibreign countries. *■ 

Match Making. —This basiucss is said to he now 
worth 1,000,000 dollars in the United States. A 
few years since they were all im|>ortcd from Euro[ic. 
Now tlie Americans export several hundred thumiiml 
dollar’s worth to the West Indies and South 
America. 

MANUFACTURE OF PAPER. 

Mr. Brooman has taken out a pah nt, the spccilica-. 
tion of which is to be found in tlie Meehan in,' 
Magazine, for the mnnutacturc of paper., cord.ige, 
matting, and other U'xtile fabrics, from vegetable siili- 
stiuices not before made u.se of for that jmrpose, ,is 
also fur the application of the materials to the stuiling 
of cushions and mattresses. 

The invention consists in manufacturing paper, 
cordage, matting, and other textile fabrics, livnn the 
cunvolnuli of tlie cissus genus or family of plants 
which abound in the West India Islands, in English 
Freneh and Dutch Guiana, the Brazils, on the coa-t 
of Africa, and other parts, instead of from linen or 
cotton rugs. All the plants of tliia order may he 
used, but those known at Guadaloupe, vulgarly as 
Oita oua, or baba, which is the mimosa scandens of 
Linnteus; Ihe guidandina handve which is well 
known at Guad^oupe by the name of yeiu; a bour- 
rigue, or yeux a beevf, and the ledum, or mar.sli- 
bindweed, are most suitable. 

llie following is the manner in which these veget¬ 
able matters are converted into paper. The stems 
are first stripped of the bark or rind, and then beaten 
or bruised till the fibres are separated finm one 
another. Tlfe fibres are next dried, in order to ex¬ 
tract the sappand afterwards boiled for three or four 
hours with a suitable quantity of American potash. 
They are next washed, and after that bleached by 
immersing them in hydrate of chlorine for three or 
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four iiriun;, or by any otiier approved means of 
bleacliinK. If a still greater d«^ree of whiteness b 
desiretl tliau has been obtained by the preceding 
o|ieratioD, tiie fibres are boiled with si^, then 
washed, and, lastly, steeped in water saturated witit 
slack iiinc. The fibres, after being thus bleached or 
whitened to any desired degree, are corded by a metal 
comb, and tlien reduced to a pulp by pounding or 
beating. The pilp thus produced is to b) afterwards 
manufactured into 'paper in the usual way, and it 
will be foii^ at least equal to that obtained froA 

* linen or (m^n rag.4, and it may be usei, either^y 

iliclf for the manufacture of paper, or in combina' 
tioti with rag pulp, or any other material suitable for 
the iiprpose. e 

* The bark which has been Btri])pud from the stems, 
as ufor'snid, and which is of considerable thickness, 

be manufactured into paper pulp of a good 
(juality by tlie same processes as before described, 
provided care is taktai to detach froih it iu the first 
instance the efiidennis or outer covering. 

Another eliuss of vegetahle matters not heretofore 
made U)^ of for the manufacture of paper, &e., 
but from which a good pajier may be nevertheless 
made, by the before-described processes, consisUs of 
till' nl.uits known in the We.st India Islands by the 
•i.ime of herbeH coupantex, and also the b.ark of the 
West Indian jiear trt'e, poirier, only these sub- 
sl iiiees need not be subjected to the ctWding process 
by the metal comb before reducing them to pnl|), but 
iii.iy be thrown into the boilers as they come to hand, 
logetluT \j itli a small ([uaiitity of soda or pota.slf. 

To make eoriiagi;, inatling, and other te.\tilc fabrics* 
the iil'ints, lifter being reduced to tilament;j as betbre 
ilcMTibed, miu«l be fii’.st soaked and submitted to the 
same jii’oeesses that hemp and flax undergo when 
Used for similar piirpo.ses. 

Secondly. The invention consists in ajiplying the 
fibres of tlie plants aforesaid to the stuffing of ensh- 
mns and mattresses. All that is necessary for this 
imrpo.se is to card the filires after they have been 
treated in the same way as for the making*of paper. 
J^fo bleaching or decolouringjproeess is requisite. 

The claims are, flr.stly, to tlie manufacturing in* 
m.'imier belyre. described of jiaper, cordage, matting, 
and other textile fabrie.s from the several vegetahle 
matters before specified. And, secondly, the appli¬ 
cation of the said vegetable matters A the iimnner 
lidore described, to the stuffing of cushions and 
maltnvsses. 

WROUGHT hw/n lattice bridge. 

G. W. 11KMAN.S has lately constructed a peculiar 
wrought-iroii Lattirc Bridge, on the line of the 
Dublin and Drogheila Railway, and described the 
same to the Institution of Civil Engineers. 

This kind of bridge is stated to have been first 
used in America, where, timber being so abundant, 
the lattice .side.s are formed of that material, and con¬ 
sist simply of planks three inches thick, crossed so 
ii.s to form deeji beams, secured with oak trenails at 
all the intersections. 

Tlie bridge is situated about three miles from 
Dublin, over an excavation of 36 teet in depth; its 
span is 84 feet in* the clear, and the two lattice 
beams are set on edge parallel to each other, resting 
at either end on plain stone abutmentt^nilt in the 
slu)ie. These beams are 10 feet in de]|th, and are 
formed by a series of flat bars of wrought-iron, 21 
inches wide, and J inch thick, crossing each other 
at an angle of 4.'>". At a height of 5 feet 6 inches 


above the bottom odge» fransversa bearers are 
placed, formed of \ jiuflt aagle-iron, 6 inches'deep, 
and set 2 feet apart, similar to the cross tics now 
used for the decks of iron atearo vessels, and upon 
these the planking for the roadway fastened. 

The author states, that some defle<^<)0 w s*i!y*hg 
of the lattices was e.\]iected, and was provided for by 
coiuitructing each of them with a camber or gradual 
curve from the ends, amounting to 12 inches iu the 
cratre, but that far from such being the casfe they 
did not sink^even when heavy weights passea over 
them. * 

The total cost of the bridge, including the tnasonty 
of the abutments was .£'61(1. 

Major-General Pasley has seen and approved of tlie 
bridge; it appeared to be on a good principle, and 
was well constructed. He und^tood that it had 
been Mr. Macneil's intention to have a model made 
of a viaduct of 230 feet in length, with a central span 
of 140 Icet, which he bad designed for carrying tlie 
Dnblui and Drogheda Railway across the ^yai 
Cai||il in an oblique direction, but he now considered 
that the bridge which had been described was lietter 
than a model; and as it had borne, with only a 
slight deflection, a loaded waggon weighing 22 tons, 
and all other tests to which it had been submitted, 
be had decided upon building the larger bridge upon 
the same priiiuipie. 

Captain Moorsom thought that the bridge was too 
expensive, and tluit if the lattice sides had been 8 
feet 6 inches in depth, they would have been quite 
strong enough. In the timber bridges of (he same 
ceinstruetion in America, any tendency to rither 
flexibility or bueJcling was obviated by jilocuig several 
range.s of lattices side by side, and the custom of 
rooflng the timber bridges of that country, also gave 
additional sirengtb laterally. The timber bridges on 
thi.s principle which he had constructed on the Bir- 
miiigliain and Gloucester Railway (one of which was 
100 feet span, and others between 90 and' 120 feet 
span), varied in cost from .£1 to nearly £6 per mn- 
ning foot, according to the span, the larger S}nn8 
being proportionally less expensive than the smaller. 
Materials and hibour were dear at the time of eon' 
structiug the bridges allnded to. 

THIJ AUTOMATON CALCULATOR. 

Mr. WaRTiisiMnKR has exhited to the Institution 
of Civil Engineers, several modifications of the 
“ Autoinatuu Calculator,” invented by Dr. Botli; 
and has exemplified their practical use, by perform¬ 
ing, with great rapidity, calculations in all the simple 
lu ilhinetical rules. 4 

Hie machine for performing addition, multiplica, 
tiou, and subtraction, consists of a narrow oblong 
box, with a metal plate on the top, which is divided 
into nine indexes, and semicircular notches; the 
first six, from left to right, serve for the aumbera, 
from hundred thousands to units} the threfi last are 
appropriated to shillings, pence, and flurthings. 
Roufid each index are engraved figures, firom (Ito 9, 
and the semicircular notches rontain teeth, which 
correspond with the figures. Under each notch is 
a circttlar hole, and in t^se, the result of the eal- 
culationajipears, at tiie end of the operation. 

The mode of using the instrument is aimple; 
it is performed by inserting a metal point in the 
teeth of such figures in the indexes, as are require^ 
to be brought into actirm, and drawing each one dbwfi 
to 0 ; the result is tlien read off from the circular 
opening in which it appears recorded. 
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The machine for division, tfnd for performing 
more‘complicated calculations, is circular and much 
more bulky. 

Mr. Wcrtheimber showed the interior of the ma¬ 
chine, and explained, that its action was produced 
by a simple combination of toothed wheels and 
springs, so contrived as to render an error in the 
result impossible. 

He then gave a short historical sketch of the vari- 
ous attempts at constructing calculating machines, 
noticing:— ^ 

First, the Abacus of the Romans, and the calcu¬ 
lating boxes of the Chinese and the Russians. 

Secondly, The calculating rods, two of which, be¬ 
ing each divided into equal parts, from 0 to 100, 
were used for addition of two numbers, by placing 
the first number on one scale opposite 0 on the 
other, and opposite the second number would be the 
result of the calculation. The operation of sub¬ 
traction was directly the reverse of that for addition. 
Several modifications of these scales were introduced 
by Perrault, in 1720 j Poetius. in 1728 ; PerSgre, in 
1750: Prahl, in 1780; GrOson, in 1700; and 
Gable, in 1709 

Thirdly, ITie inventions of Napier, the “ Virgul® 
Napcrnianie,” the “ Multiplicationis promptnari- 
um,” and the “Abacus Arcalis,” in 1617; then 
the plans of Caspar Scott, in 1620; Demeam, in 
1731; Lordan, in 1798; Leupold, Petit, and 
others. 

Fourthly, The improvements in Gunter’s Scale, 
by Wingate, in 1627, which were modified by Mil- 
burne into the present sliding rule, in 1650, and 
still further improved by Seth Partridge, in 1657. 

These contrivances gave rise to the formation of 
the more important machines of’Blaise Pascal, in 
1640; Sir Samuel Moreland, in 1666; Lepin, in 
1725; Hillorin, in 1730, and Gersten, in 173 5; 
this latter was presented, like tlfit of Lcibnitx, to 
the Royal Society of London. 

Several other attempts at calculating machines, 
most of which were failures, were then noticed, un¬ 
til 1821 when Mr. Babbage undertook his large ma¬ 
chine, which he completed as far '.s forming a pro¬ 
gression up to five figures. 

Upon these examples. Dr. Roth is stated to have 
worked, and the result is shewn in the sniplc in¬ 
strument which he has produced, and which has been 
extensively used in pyblic offices and banks, where 
it is found to be very useful. 

It has also been adopted a.s a coutiter, or register 
of the number of strokes, or of rotations of machines, 
and answers very well for that purpose. 

IRON STEAM VESSEL, GRANTON. 

Thi% fine example of the adaptation of iron to naval 
architecture, was launched upon the Forth, from the 
bnilding yard of Messrs. J. B. Maxton and Co., on 
the 7th of March last. She is intended to ply u] m 
the ferry between Grgnton and Bnmtisland, e^d is 
one of two vessels built by the same firm for that 
station. We have had the pleasure of inspecting 
both vessels, and must observe, that in point of 
strength, they are not surp^sed by any iron vessels 
as yet afloat. The keels are of the form patented by 
Mr. Glads^ne, and the first, we believe, used in 
Scotland. The ribs are of strong angle iron, eighteen 
inches apart, to which the plates ore firmly rivetted. 
The bottom is Btiflened by cross plates from rib to 
rib, and four strong keels running fore and aft on 
top of these, an arrangement which seems to us 


highly judicious, in vessels which may be expected 
occasionally to touch the ground. The decks are 
supported by strong T-sliaped iron beams, three-feet 
ajiart; and the plates from stem to stem are joined 
edge to edge, and flush rivetted so as to present 
quite a smooth appearance. The stems are of the 
clipper form, with foil length figure heads; the 
length of keel is 110 feet, and breadth of beam 20 
feet. To these dimensions the pjropoetions are very 
excellently adapted to vessels in which stiffness and 
gfeat strei^th are required. The engjp“8 arq also 
mqfte by Messrs. Maxton and Co., are ffighly credit¬ 
able specimens of engineering. Each vessel is fitted 
with a pair of 40 H. p., the design, we believe, of 
Mf. J. Maxton. 'Fhe owners are the Duke of Bijc- 
clcuch, and Mr. Gladstone. 

SUBSTITUTES FOR WHALEBONF^*r«r 
Mr. DAViD6i5,of Greville-street, Hatton-garden, has 
patented the following improvements in manufactur¬ 
ing certain materials as substitutes for Whalebone. 

These improvements consist in the application of 
strips of mitai, either rolled, drawn, or twisted into 
tubular forms, for various purposes to whieh whale¬ 
bone is now applied*; und also in suitable machinery 
for forming the same into tubes. 

The advantages to be derived from the application 
of twisted strips of metal or metal tubes over the 
use of whnlet/Biie, are elasticity, durability, lightness, 
and economy; and the principal objects to which 
th^y may be applied, are riding and other clastic 
whips ; whip-stems, as iiitermediatc^ieci's. between 
file thong anil the handle; umbrellas and parasols, 
as the franiiiig,over which the cotton, sifa, or otlier 
fabric is distended ; stems for feathers, walking- 
sticks, fishing-rods, and ramrods; the flexible stems 
of brushes or apparatus for sweeping flues or chim¬ 
neys ; as substitutes for the jiieces of whaleboifc or 
cane employed for stiffening the caps woin by boys 
and men, and a variety of other useful purposes. 

Various, modes of forming the tubes, either by 
twisting, rolling, or drawing the strips of metal, and 
a variety of mechanical contrivances for effecting 
4:hpse objects, may be suggested ; but the method 
preferred by the patentee, is forming tb-* tubes of 
strips of metal, by twisting the said strips helically 
or conically round a mandril ui the following man¬ 
ner : Sheet-metal for forming the tube is cut into 
strips of the desired breadth, according to the stiff¬ 
ness intended to be given to the tube, and these 
strips are then twisted round A mandril. V^hey are 
afterwards drawn several times througli, “ draw- 
plates,” in order to bring tliem to the required dia¬ 
meter : they may be passed through one, two, or 
more pairs of grooved rollers, and by altering the 
shape of the grooves therein, the tubes can be made 
to assume a circular, oval, square, or any other de¬ 
sired form; When this operation of drawing or rol¬ 
ling has been effected, the heliacal twists arc in a com¬ 
pressed state, and only shew a space between them, 
when the tube is bent out of a straight line. The tube 
is then hardened and tempered, great care being 
taken to keep it straight, and if required, it mdy be 
turned and polished in a lathe, or ornamented in any 
other manner. It should be fomarkod, that the 
length of the strip of metal must be according to the 
length of tube required, as no joining of the 
strip of mOtal can be effected, either ’during the 
operation of making the coil or afterwards; and the 
circumference of the mandril must not be less than 
the breadth of foe strip of metal intended to be useiL 
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THE CANABIC COMPOSITION. 

Mr. B. Albano has exhibited to the Institution of 
Civil Engineers, a collection of specimens of a new 
material for architectural decoration, which is 
called the ‘ Canabic ’ Composition; its basis, he ex¬ 
plained, was hemp, which, after being amalgamated 
with resinous substances, and undergoing careful 
preparation, was worked up into sheets of consider¬ 
able dimensi«ns. The ornaments were produced in 
very high relief, n^d with great sharpness in the de¬ 
tails, by subjecting these sheets to compression be¬ 
tween me^dics under powerful presse#; they were 
thin, were less than half the weight of papier-ma- 
chi^ ornaments, and possessed an amount of elasti¬ 
city^ whicli was advantageous in adapting thesa to 
' tlTe walls of houses; yet they were so hanl as to 
bear the blow of a hammer, and resisted the action 

» ]t and cold and of the weather, without change 
m. The comi>osition had even been used on 
the continent for covering roofs, and in those situ¬ 
ations had remained uninjured. 

The invention was of Italian origin, and had 
only rcqjntly been so extensively brought into use, 
as to justify its being introduced to the notice of the 
Institution. 

Mr« Albano promised on a future occasion, to 
• give a full account of tlie machinery used in the 
process, as soon as it should have been brought into 
active operation in this country ; at present, the or¬ 
naments were imported frdm France, but even with 
that disadvantage, their price was from ten to twenty 
per rent, under that of any other material u*ed*for 
a .similar purpose. • 

IMPROVEMENTS IN (5la'SS. 

Mr. Ai’slev PBi.LArr, of the Falcon Glassworks, 
BUekfriars, whose many improvements in the manu¬ 
facture of glass are already favourably known to 
the public, has recently taken advantage of a princi¬ 
ple ingeniously defined by Professor Cowper, of 
King’s College, and by which the latter j^tleman, 
by successive layers of transparent pasteooard, pro- 
•duces complimentary coloufs, the same results being 
obtained by Mr. Pellatt by the pressure of a block 
of solid goloured glass in an ornamental mould; 
where the glass is thinnest and the mould is pressed 
the deepest there is a light tint, and eaeli tint vary¬ 
ing according to the thickness of th(?^lass, until, in 
its thickest parts, the compUmeutary colour is ob¬ 
tained. Thus, in a puce or purple, while in its thin¬ 
nest pewts the patteri] is a beautifol light violet, the 
colour apd tone varie.s until in the less transparent 
parts it approaches to a deep rich green—the com¬ 
plimentary colour of puqile. This discovery is at 
present carried no farther than in the formation of 
panes of ornamented glass for the illumination in 
colours of large windows; and as the process does 
not involve expense or require complicated machin¬ 
ery to carry it out, this new style of window decora¬ 
tion will be brought within the reach of most classes. 
There are some specimens of what has yet been done 
in this way at the exhibition of the decorative works 
at the St. Jame’s Bazaar, although not mentioned 
in the catalogue. In these, however, the compli- 
mentary colours-'^the moat remarkable feature in 
the adaptation of a philosophic discovery to a useful 
purpose—are scarcely perceptible, froi| the angle or 
sufficiency of light not having been stuped in placing 
the frames containing the specimens. 


POWER REQlftREU TO WORK MILt- 
STONES. 

A STEAM-KNouiTE of 23^ horsEs' power, works two 
pairs of fiour-stones of 4 feet 8 iixme* (^aIneter, two 
pairs of stones grinding oatmeal, of thd Same diameter 
as the above, one dressing-machatie, one pair of flm- 
uers, one dust-scree, and one sifttng-Riachbe, which 
takes very little power to work it. One of the flour- 
stones makes eighty.five, the other ninety revolntions 
per minute. 120 turns per minnte is the speed of 
one of the stones for grinding oatmeal, and 140 revo¬ 
lutions per minute is the speed of the other. At the 
time the diagram was taken, the steam-engine was 
about burdened: the whole of the machinery was 
working, and the stones, &c., were b good o^er. 

A steam-engine of 26-h horses’ power works two 
pairs of flour-stones, one dressbg-machbe, two pairs 
of stones grinding oatmeal, and one pair of shelling- 
stones. The flour-stones, f pair of the oatmeal-stones, 
and the shelling-stones, are 4 feet 8 inches diameter. 
The diameter of the other pair of oat-meal stones is 
3 feet 8 inches ; 7 feet 6 inches is the lengtli of the 
cylinder of the dressing-machbe, and 20 inches is its 
diameter. The flour-stones make 87 revolutions per 
minute, and 111 revolutions per mmute is the speed 
of the oatmeal-stone of 4 feet 8 inches diameter. The 
shelling-stone, and the small oatmeal-stone, revolve 
at a speed quicker than 111 revolutions per minute. 
At the time the diagram was taken, each jiair of flour- 
stones was grinding at the rate of about .’i bushels an 
hour ; each pair of oat-meal stones, about 24 bushds 
in the same time; and the Bhelling-stones were shel¬ 
ling at the rate of about 54 bushels an hour. In ad¬ 
dition to the machinery above-named, the fanners 
and scree were of course working. 

8'65 horses' p#wer works one pair of oatmeal- 
stones of 4 feet 6 inches diameter, and one pair of 
flour-stones 4 feet 8 inehes diameter. 100 revolu¬ 
tions per minute is the speed of the oatmeal-stone, 
and the flour-stoRe makes 89 revolutions per iginate. 
The oatmeal-stones were grindbg about 36 bushels 
an hour, and the flour-stones about 5 bushels b the 
same time. 

The same steam-engine, when working to a power 
equal to tlrnt of 12*028 horses, works one pair of 
flour-stones 4 feet 8 inches diameter, and one pair of 
stones 4 feet 8 inches diameter, grinding beans for 
cattle. ’*l'he flour-stone makes 89 revolutions per 
minute, and the other stone makes 105 revolutions 
in the same time. The flouiAstones were grinding 6 
bushels an hoipr, and the other pair of stones were 
grinding about 6 bushels an hour. 

When this steam-engbe was working to 18*186 
horses' power, it was about burdened, and it then 
worked one pair of flour-stones of four feet eight 
inches dieuneter, one pair of stones of four feet,eight 
diameter grbdmg beans for cattle, and one dressing- 
machine bivbg a cylinder of 19 mches diameter. 
The flour-stone made 85, and tiie other stone made 
100 revolutions per minute. The speed being sbwer, 
theiquontity ground by each ^air of stones per hour 
was consequently a Uttie less than stated b the last 
paragraph. The dreisitm-machine was doing about 
24 bushels an hour. There were no fanners or 
screes in motion when tfcis experiment was made. • 

Taking anottier diagram, when the-eteam-engine 
was working two pairs of flonr-stones of 4 feet 8 
inches diameter, the speed of both stones was 89 
revolutions per minnte. The steam-engine b tHb 
case worked to a power equal to that of 9‘69honle8. 
—Description of his new 
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LINDLEY’S PATENT COFFIN. 

The time must arnvc wlien “ each in his narrow cell 
for ever kid ” muit be, and the re^ct which wc 
owe to the remains of those whom we have loved 
demands that they should remain unmolested by sa¬ 
crilegious hands, and as uninjured as the destroying 
hand of time will allow. Amongst the ingenious in¬ 
ventions of the day is a coffin, that has been patented 
by Mr. Lindley, wliieh offers a security from those 
chances, and almost those chonges to which all that 
exi.>)ts on earth is .subject, and in which may repose 
when onee inumcd the bodies of the deceased: so 
carefully has the patentee arranged its different com¬ 
partments, that even the ghost of the royal Hamlet 
could scarcely here “ burst its cerements " and re¬ 
visit the glimpses of the moon. Beyond this case, 
the receptacle is valuable from its construction, pre¬ 
venting the concentratioi^ of those gaseous exhala¬ 
tions which are not only offensive but deleterious, 
which are de-structive to the living, and are often the 
unsuspe<*ted cause of numerous diseases. Mr. Lind¬ 
ley has exhibited considerable ingenuity in his in¬ 
vention, and deserves to have attention bestowed 
upon the result of his industry. 

The “ Patent Coffin ” is of the usual form, made 
of tlie best quality of elm wood, with an inner lid 
and plate glass let in so as to show the whole or part 
of the body; this lid is temporarily put on loose over 
tha»coi-p8e, immediately after it is pkced in the 
coffin, the object being to prevent the atmospheric 
air affecting the body, thus preventing the disagree¬ 
able effluvia that is invariably found to arise from 
those in common use. Another improvement is the 
introduction of two stop-cocks, air-tight, to which 
are allached, by the means of a screw to screw on 
and off, two India-rubber tubes (K necessary to be 
used) to draw off the mephitic gas that is generated 
alter death. There are also three straps fixed inside 
with buckles to prevent the body ^baking about or 
being disfigured in removal flrom the rountry or 
abroad; the whole is made complete with on ex¬ 
ternal solid lid. 

These advantages the patent has over the common 
style every rare being taken to render the joints air¬ 
tight, which, by trials and constant study has been 
acromplished ; and by the use of composition inside, 
the wood itself is made impervious to the au‘, which 
never has yet been accomplished, thereby toWly do¬ 
ing away with the risk of contagion from fevers.— 
Illu»traUd Polytecktti& Remew. 

VARIETIES. 

Eleciro-PUdiHS and Gildittg,-—Mx. £. Tuck has 
taken out a patent for plating. He employs either 
the sesqui-carbimate or the bi-carbonate of ammonia 
as onexif tlie ingredients in the solution.^ He varies 
the salt of silver according to the nature of the metal 
or alloy to be plated; for the German silver he uses 
the sulphate of silver; for ftie superior kind and for 
copper, he uses the cyanide of silver. He prepan g 
a solution of seventy parts by weight of bi-carboUhte 
of ammonia; and to this he adds one hundred and 
flfty-six parts by weiglit of sulphate of silver, or 
else one hundred and thirty-four parts of cyanide vi 
silver, these being equhraledts; and he ^ils the 
liquor till the<^8alt of silver is entirely dissolved. He 
varies the strength of the solution according to cir¬ 
cumstances; Bw strongest he has used contained 
half an ounce of bi-car^nato of ammonia with one 
hundred and seven grains of sulphate of silver to a 
pint of watw. 


Plating. —Mr. Woolrirh has patented the follow^ 
ing preparations:—lie boils twenty-eight pounds oi 
(learl-ash in thirty pounds of water; to which, when 
cool and Altered, be adds lourteen pounds of distilled 
water, and then saturates the solution with sulphu¬ 
rous acid gas, producing this sulphate of potash, 
which he terms the solvent. He now dissolves 
twelve ounces of crystallized nitrate of silver in 
three pounds of distilled water; and.adds the sol¬ 
vent as long as a whitish preci]>iEate falls . the pre- 
c^itate is then washed, and re-dissolved in a suffi¬ 
cient quantity of the sulphate, to wbiati is added 
onS-sixth part more, so that the solvent may be in 
excess: this lie calk the silvering liquor. For gilding, 
he dissolves four ounces of tine gold in eleven jtind 
ounces of nitric, thirteen of muriatie aeid, and twelve 
of distilled water; the solution is evaporated, and 
the ciystak arc re-dissolved in one pound of distilled 
water. The gold is then precipitated by pureflfag- 
nesia; the precipitate is first washed with distilled 
water, acidukted with nitric acid, and then with 
water alone. To the washed precipitate is added 
enough solvent to dissolve it, and one-tifth giore. A 
coppering liquor is prepared by dissolving seven 
pounds of bulplia*" of copper in thirty pounds of 
distilled water, and adding solution of corhoyatc of 
potassa till precipitation ceases. The washed preci¬ 
pitate is dissolved in the solvent, with one-third 
morethaneno' gh .—flluslrated Polgfet'hnir lieview. 

/Hasting by Kltctrieity. —Mr. R. W. Tlioinson, 
a Scotch En'^ineer, is engaged m experiments for 
exploding gunpowder by Leyden discharges. He 
if/oids hygrometrie effects by enclosing his inacinne 
and battery within an air-tight box, coiit.nniiig 
chloride of calcium, so that he is not dejiendent on 
the varying conditions of the atmosphete. 

To rmder Linen Cloth Waterproof. —Boiled oil, 
25 {larts; Bee’s wax, 2 parts ; Litharge, 2 pc ts 
Lamp Black 2 parts; mix, and use it at diseretion. 

Horse Shoes for Wood Paventetit. —.Scveial in¬ 
genious dintrivances have been brought before oni 
notice for^the prevention of accidents wliieli are 
likely to arise from the slip{>eriness of the wootl 
liavement. To all that we have yet seen there is the 
objection, that as the whole of the streets London 
are not yet kid under this material, when the horses 
are for any length of time upon the granite, or even 
upon the moealkmized road, the shoes lose the very 
quality which is necessary for them upon wood. 

A Scientific Bird. —It is a remarkable fact, that 
the talegolk (an Australian bjfd somewhat (resem¬ 
bling our domestic fowl) does not hatch its^eggs by 
incubation. In order to effect tliis object, it assimi¬ 
lates in some degree to the prai'tice of the ostrich, 
yet upon a totally different principle. Tlie tclegall.i 
collects together an immense heap of decaying 
vegetable matter, as a depository for the eggs, and 
trusts to the heat engendered by the process of de¬ 
composition for the hatching them. Mr. Gould 
wys, that the heap employed for this purpose is 
collected by the birds during several weeks previ- 
oi^y to the period of kying; tliat it varies in size 
from two to four cart loads, and i« of a p«rfeo-ly 
pyramidal form. The construction of the mound is 
not the work of one pair of blrdS) but is effected by 
the united labours of several; the same siteapjieais, 
from the great size and the entire decomposition of 
the lower pa% to be resorted to for several years in 
succession; the birds adding a fresh supply of ma¬ 
terials on each occasion, previously to laying their 
eggs.—Jesse's Country Lfe, 
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THE ELECTRIC TELEGRAPH ON THE 
YARMOUTH &. NORWICH RAILWAY. 

Th* accorapanyinc Engraving reprewnta one of a 
gystem of Telegraphic Apparatus, adapted to the 
working of the Yarmouth and Norwich Railway, as 
a Single Line. 

miles miles miles 

Yarmouth—H-Reedham—a Cantley—3——Buckcnhi 

Siding 


This Railway has two intermediate Stations at 
Reedltam and Rrundall, where sidings are arranged 
to facilitate the passing of Trains going in opposite 
directions. 

Between Reedham and Bnindall there are also 
two minor stations, Cantley and Bueketiham. 

The Stations are situated in the following order :— 

miles miles miles 

“14——Brundall—6—Brandon Junction —1 -^Norwich- 

Sidlng ,, 


All these points are included in one general Tele¬ 
graphic Communication, by means of tlondueting 
Wires, extending along the Line from Yarmouth to 
Norwich. Tliese Wires are suspended in the air 
from wooden standards, in the following manner:— 
Strong posts of timber are fixed Armly in the ground 
every quarter of a mile, from which the wires are 
strained, and between every two of the " Straining 
Posts,” seven standards are placed fifty-five yards 
apart to act as supports. 

Attached to the head of every second " Draw- 
Post” are a number of winding apparatus, corre¬ 
sponding with the number of conducting wires, but 
at the intermediate posts, the wires arc merely at¬ 
tached to pieces of oarthen-wiire, fixed to a frame 
of iron. Perfect insulation at the point of contact 
with the jTOsts is an object of indispensable import¬ 
ance, as the dampness of the wood during rainy 
weather would otherwise allow the electric fluid to 
pass freely into the earth, or into an adjoining wire, 
and thus to complete the circuit without reaching 
the distant terminus at which the telegraphic effect is 
to he produced. To attain this object, at the draw- 
posts, wooden boxes are employed to enclose that 
portion of the post to which the winders and insu¬ 
lators are attached, and small ojf.*nings are left for 
the free passage of the wires, without risk of contact 
with the outer box. The standards are furnished 
with covers or boxes, to the outride of which the 
wires are equi-distantly attached by insulators of 
earthenware. The general height of the posts and 
standards is nine feet above the ground, the wires 
six, (and between Reedham and Rrundall seven,) in 
numlier, are suspended one below the other, six 
inches apart, the lowest wire being kept five or six 
feet above the ground. In passing over an aecom- 
raodation road, or in crossing the railway^ loftier 
standards are employed, which abruptly^ lift the 
wires to the height of fifteen or sixteen feet from the 
ground, in order to clfor objects passing below. 

The holes for the standards are made by a boring 
tool; a level taken from the rails gives the depth to 
which the standards are to be sunk, which is chalked 
on the boring tool, and thus the hole is opened and 
the standard fixed, and rammed closely round the 
aidesi without fhe soil being further disturbed. 

The perfect insulati&n of the wires from the earth, 
obtained by the means above described, allows of the 
earth itself being employed as half of each conduct¬ 
ing circuit, without of foe electric curreut find¬ 
ing a shorter course through some imperfectly foso- 
lated point. The plan off employing the earth as 
half foe conducting circuit, has been in sucoessftd 
operation for some years on the London and Black- 
trail Railway, and is alsd employed for eighteen 
miles on foe Great Western Railway, between Pad- 
dingtem and Slough. 

By reference to the drawing, it will be observed 
that the apparatus as arranged for the Yarmouth and 
Norwich Railway, consists of three poitions, resting 
upon a stand which rontains the batteries. 

The small upper portion of the apparatus is ap- 


woprinted to the alarum. Tlie sceoml pnrtion, with 
.wo pointer* is the “ Speaking Telegrn,iSi,” which 
gives all the letters of the alphabet, the numerals, 
md a variety of conventional signals.* The third 
porljon contains five station Telegrajihs. devoted ex- 
dusively to the working of the trains. ' • 

The principle on which this form of Electric 
Telegraph is constructed, is founded on Oersted’s 
celebrated discovery that a magnetic or coulflSs^ 
needle may, through the agency of a Voltaic cur¬ 
rent, be invested with an artificial polarity. Thus, 
as a natural stream of electricity, pa.saing louml the 
eircumference of the earth, causes magnetic needles 
in general to fie dcfli-cted at right aiigleif to its 
course, or towards ti.c north and soutli poles, so mi 
artificial stream of elect lieity, of adequate strength, 
will cause magnetic necflles, placed within its influ¬ 
ence, to be similarly deflected at right angles to its 
course, wlmteggr that may he. If, then, a magnetic 
needle were placed parallel, and near, to any jiarf of 
a conduetingswire (which we will suppo.se to he laid 
do^n •between Yarmouth ami Norwich), the trans¬ 
mission of an electric current from a'voltnie battery 
would cause the needle to change its po'^tion, so as 
to stand, during the contiriuaiiee of the current, at 
right angles to the wire ; being turned in one direc¬ 
tion or the other according to the course of the cur¬ 
rent. If this deflexion of foe needle were limite^ by 
two fixed stops, placed rcsiiertively at the two sides 
of one of its poles, the motion of that pole to one 
stop might evidently constitute one .signal, and its 
morion to foe other stop, another signal. 

The annexed engraving represents the Norwich 
instrument, which is cotistnieted ujion the prineiples 
above explained. 'The .signals .ire given by magnetic 
pointers, each suspended veitically on an^xis, mov¬ 
ing freely through the face of a dial. Behind the 
dial another luoguet is fixed on the same axis as the 
pointer, so that both move together. A jiortion of 
the conducting wire is coiled many times longitu¬ 
dinally round a frame, in which the magnet moves, sis 
as to subject the magnet to tlrf multiplied rtefleeting 
force of the voltaic nirrent. The motioh of the 
magnet is limited at both sides hy fixed stops.^ Now, 
suppose four of "these very simiile instrumeiits (in¬ 
cluded in the same conducting wire) to be placed, 
one at Yarmouth, a second at Reedham, a third at 
Brundall, and a fourth at Norwich : tlie general 
effect of this arrangement would he, that the trans¬ 
mission of electricity along the conducting wire, and 
therefore through the convolutions of wire surround, 
ing the respective magnets, would deflect the whole 
of those magnets with a sudden and decided motion 
to one of the stops, and cause the exterior pointers 
to indicate corresponding and simultaneous signals 
upon foe dials of tlie instruments at each of the four 
stations. Each instrument is provided with a bat¬ 
tery, and a|liandle, by which a Clerk pr Portei is 

* This form of Telegraph may be seen In rmi«taiit use 
^ the Great Western R^Iway (where it is open to the 
Pubhc; for eighteen miles between Paddington and Slough 
By this apparatus signals are iiasscd at the rate of thirty 
or forty a minute, witli the g:reatcat accura(*v. 
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enabled at pleasure to connect the conducting wire 
witl» his battery. By moving the handle to the right 
■fr left, either of the signals can be in.stantaneouely 
transmitted from any one of the instmnieuts to al' 
the others ; wliieh, by means of their own handies, 
have the power of sending back signab in reply 
correctness being eiLsured by the simultaneous ap¬ 
pearance of the signal in tbe instrument of the 
operator, aiMl that of all the recipients. The trans¬ 
mission of intelligence is prefaced by sounding a bell 
till Httentiw is obtained; an operation also effeeftd 
through th^gency of the electric curreSt. ^ 

To simplify the working arrangements of a Single 
Line, of great length, (or of adjoining Railways,) it 
woi^ld be desirable to divide the Line into distaMces 
'of from 20 to 30 miles eaeh; these grand divisions 
being subdivided by the ordinary Stations, which as 
i}i^ic Yurmoutli Lme, might be from two to four, 
or even eight miles apart. 

By niakuig the particubr tradic of each division 
dependent only upon its own terminal or divbion- 
.stations, and by imposing upon those stations the 
whole responsibility of attending to the external re¬ 
lations of the divksion, the ordinary traffic of the 
loiige.s( Lme would be divested, in a great measure, 
of the confusion caused by irregularities in the pas- 
is.ige of tlie longtrohis ; indeed these grand divisions, 
tboiigb in strict correspondence with each otlier, 
might be regarded as distinct Kailwajit. 

On tbe Yarmoiitb and Norwich Railway, as above 
.stated, there arc four prmcipal stations; and^the 
annexed, drawing represents the Telegraph it the 
Norwich station. A similar apparatus belongs 
each of tM: other three. Each pqjntcr represents 
the state of the hue under the control of the par¬ 
ticular btatioii whose name it bears ; and the dis¬ 
tinct telegraphic system belonging to that station 
has ats re;)! esenlative at all the other stations. The 
four stations have, therefore, four distinct systems of 
telegraphs, each with a dbtinct conducting-wire and 
with their four representativedbb at each station in 
the convenient form of compartments in one frame. 
(The blth eompaitmeut in tlje drawing communicates 
only with the point at which the Braudon Line wiU 
iorni a ju|;etioii witli the Yarmouth, at about one 
mile from Norwich, and will be used to give notice 
of the :i]i]iroaeh of trains from the Braudon Railway. 

It must be apjiarent that no diificillty, or danger, 
can occur with sucli ample means of information, 
v’/iile two trams are never allowed to be on the 
same stmye al the san^ time, and every movement of 
a train ty-peiids upon positive assurance, in reply to 
an en<(Uirer, and not to inferential eoticlusions, that 
the Line is prepared for their rt^ptioii. If, from 
any cause, an answer could not w, obtained from a 
particular station, a signal would be sent tlirough 
tliat station to the next; and with the assurance from 
the further station that no other train could be on 
the intervening portion of the Line, a train might be 
permitted to proceed with caution to the silent station, 
liaving tliere ascertained the cause of the silence, 
it would telegraph its arrival and departure as usual. 

Wn a single Jjinc, a train would never be allowed 
to aj)})roach a station, without a particular e^irm- 
afive order ; the Quiescent condition of the station 
sii/ual, being always a state of danger, not a state 
of safety, so that a train would only ptoceed under 
a special guarantee that all was clej^to the next 
station. With such an arrangement, no bad conse- , 
queiicc could arise from want of presence of mind 
on the part of the sigtiai-man, at a moment of sud- ] 


den danger. On Lines of great traffic the signak 
might Iw a counterpart of the Telegraph diau, so 
that the conductor and the engine-man on passing a 
station might read the state of the line for several 
Btatioas in advance upon a semaphore by day, and a 
set of lamps by night. 

Should a train be delayed in its passage frbm one 
station to another, its non-apiieorance whoi due, 
would,lead to immediate enquiry, but on this line (at 
least during winter and at night), each train would 
be furuidiM with a portable Tele)puph, capable of 
communicating its wants, and i^ign^uig to tbe 
nearest stations from any part of the' Lins; and, if 
necessary, an engine, or a train with carriages or 
workmen, would be dispatched from the nearest 
depdt, to tbe place of the accident. 


REDUCTION OP.TURKISH ORES. 

Me. W. Faibuaibn has just read to the Institu¬ 
tion of Civil Engineers, an important communi¬ 
cation on the reduction of the magnetio ores of 
Samakoif (Turkey). It commenced with reviewing 
the few attempts which had been made towards im¬ 
proving tbe method of treating the richer iron ores 
both of £Dglaud.and of foreign countries, the great 
English iron-makers having restricted ^eraselves 
to usmg the lean carbonates of iron, on account of 
the facilities they offered for working; the great ad¬ 
vantages which might have resulted, both in the 
quantity and quality of the metal produced from 
rich ores, have thus been neglected. 

It is stated that Mr. Dhaunes Dadian,^ active 
and enterprising Armenian in the service oOhe Sub¬ 
lime Porte, brought to this country specimens of the 
magnctu: iron ore and of bituminous coal found in 
tile district of Satiakoff, in Turkey. He had them 
analysed at Paris and in England, and found that 
the ore was nearly a pure oxide of iron, containing 
about 63 per cen^ of metal; that it was free from 
sulphur, arsenic, or other deleterious matters; and 
that tliere was mixed with it about 12 per emit, of 
silicious earth. 

Ilie ore was described as being found in tlie 
form of a line sand covering extensive plains, where 
it had been deposited to the depth of several fret, 
probably by the action of water upon the mountains 
around, ,where a similar ore existed in considemble' 
masses. In consequence of the ffivourable report of 
the assayists, and acting on the advice of Mr. Fair- 
bairn, Mr. Dbaimes Dadian determined to persevere 
in his projects^ and his attention being directed to 
the process invented by Mr. Clay for producing 
malleable iron direct from the ore, as described in a 
paper read at the Institution of Civil Engineers, 
February 14, 1843, he secured that gentleman's 
services to conduct some expmiments, and subse¬ 
quently engaged him to proceed to Turkey to 
irosecute the working of the. iron ore on an ex¬ 
tensive scale. 

Mr. Clay’s report, and that of Mr. League, were 
ullf given; they contaiued Betails of the vaiious 
ingenions modes employed to work tbe ore, which, 
being in tbe state of a hue sand, either fell uninelted 
through the tire into the bottom of the furnace, or 
'OS blown out of the fufnace top by tee force of tlife 
jlast; at Icugth Mr. Clay, thiuk^ that if the ore 
;ould be deoxadixed by a previous operation, it 
vould be in a fitter state for frision in the blast fur¬ 
nace, submitted it to a partial process, as ffir as 
causing it to form into lumps; in that form it was 
lasily ^sed, and produced cast-iron of a peculiarly 
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Md, and yet strong character, of which ape. 
cimena were exhibitfil. The success of fliis plan 
was considered so complete, that preparations were 
immcdiHtefy commenced for erectiug works in Tur¬ 
key on 0 large wale. 

Incidental to the mibjcct of the glassy scoris of 
the iron fumai'cs, Mr. Clay mentioned that he liad 
studied carefully the composition of crowu-glass ; 
he believes that he was the first to point out the true 
atomu' character of glass, foat its quality depends on 
the ingredients being compounded in ct/tain definite 
atomic propurtm|is, and that the crown-glass is 
quinquisilicate of lime and soda. He arrived at 
these conclusions in the year 18.15; and, at the 
works of Messrs. Chance at Birmingham, it was 
found, that on following the rules he laid down, the 
production of a constant quality of glass was inevi¬ 
table. He then treated of the production of optical 
lenses and the make of bottle-glass. The paper 
then returned to the forms of the furnaces proposed 
for working the Turkish iron ore; the various modes 
of treating it, oitd the nature of the flakes, Jkc., 
concluding the first part of the paper, with the de¬ 
tails of the experiments mode upon it at Manchester 
and at the Backbarrow works. * 

The !>econd part Of Mr. Pairbaim's paper noticed 
the remarkable richness and purity of the iron ores 
of the East, and the superior quality of the Damas¬ 
cus steel produced from iron made apparently in the 
ntdest and most primitive manner; it was remark- 
aide that up to the present time there had been but 
IRtle cfa#ige in the manner of manufacturing char¬ 
coal-iron even in Plnglnud, This might be accounted 
for by the small quantity of wood charcoal used for 
smelting iron, but it appeared th^t, with the excep¬ 
tion of that which was sent into Staflbrdshive and 
South Wales, for mingling with the lean ores of the 
coal measures, but little of the haematite or rich ores 
of Lancashire, Cumberland', Cornwall, or Devon¬ 
shire was nsed, although in richness and in quality 
of metal they eqnalled those of foreign countries. 

The paper then entered at length upon the expe¬ 
riments on tlie transverse strength of the Turkish 
iron, and also of the iron from other rich ores, pre¬ 
senting the results iu a tabular form, mingled with 
those which had been reported on previous occasions; 
in the Transactions of the Philosophical Society of 
Manchester, and in the reports of tiie British Asso¬ 
ciation. These tableqwere arranged so as to afford 
t he means of comparison of the strength and other 
qualities of Tarious irons, and also for practical pur¬ 
poses, to fumirii a guide for selecting such irons as, 
y proper mixture of the ditferent kinds, would ena¬ 
ble unerring results to be arrived at by the founder, 
when engaged in producing castings for the engineer, 
the turchitect, or for various purposes in the arts or 
in constructions. Simple rules were also given for 
finding the breaking weight of beams cast foom the 
fifty-two kinds of iron which had been ei^rimen ed 
upon. The importanpe of the subject of the pqper, 
the novelty of the iqipUcation of Mr. Clay’s system, 
and the unwearied attention of Mr. Pairbaim, to¬ 
gether with Mr. Hodgkinson, in the numerous ex¬ 
periments they had made, v^ere fully appreciated by 
the meeting, and it was announced tliat the valuable 
tables woulu speedily be published entire, in the 
miautes of proceedings of the Institution, 

, A speeimen of steel mode from the Turkish ore, 
and a knifo manufactured from it by Mr. Durham, 
of Regent-street, were exhibited and were much ad¬ 
mired. 


EXHIBITION OF DECORATIVE WORKS 
OF ART. 

[Conltnued fnm page S2.) 

Wj! resume our notices of this important Exjiosition 
With a glance at the specimens of 

STAINKD G1.AS8. 

No. 58, by Joliii Summers. A design for n 
Window, stained gloss. The upper lights are oeeu- 
pied by figures under canopies, taken from Henry 
VII’s chapel in Westminster Abfcey; in tlie centre 
li^ts are [ilaced Edward III, and his wife, FhiJippa; 
on|he righFof the queen is John of Elfoam, and on 
the left of the king is the Earl of Warwiek. Tlie 
lower lights are occupied by Edward the Black 
Prihee and the princess. On the left of the priqcehs 
is Sir Guy de Bryan, and on tlie right of tlie prince 
Sir Oliver de Ingham. This is altogether, an ill¬ 
storied design. ^ 

No. 59, by Ward and Nixon, is of much greater 
merit than its predecessor. It is a design for a 
stained glass window, representing Henry III. and 
his quoim, and Edward 1. and his queen, in the eos- 
tume of then several reigns, with their lierildie in¬ 
signia and badges 

No. 60, is wortliy of the name of Gwilt, (C. K.) 
It is a design for a stained glass window, admirably 
coloured. The figures are those of the first eight 
kings after the Norman conquest, and the general 
design and ofnaments are intended to be of coeval 
date and style with the new palaee. The hgiiiTs are 
lefl; uncoloufed; the pede'.tals and canopy are drawn 
in elevation, and are wholly free from auuuiulous 
perspective. 

No. 61, is a rich heraldic design for a .'A’ained glass 
window, representing the arms of British Soven igns, 
and of contemporaneous illustrious individuals, from 
the Saxon heptarchy to tlie present time; by Spence 
and Co. 

No. 62, another window design, by Charles Clut- 
terbuck, is one of a series to represent the wars of 
the Honsei^ of York and Lani-asler, and is very artis¬ 
tically and historically treated. 

No. 63, is one story of a jiicture for a stained glas« 
•window. The figures represented are, Prineess 
Mary, Henry VIII, Prince Edward, an I Prineess 
Elizabeth, forming the family grouj) of Henry Vlll. 
The uppper part of the window euinmeneis with a 
Gothic screen"enriched with the loyal arms, with 
strings of shields relating to Heiiiy V111, and finishes 
with the roses of York and Lancastui. 

No. 64, is by Robert Morr^jw, unfinished. It is 
a design for a stained glass window, rejy^esenting 
Henry VII and Elizabeth of York after mairi.ige. 

No. 65, is a |tfudow design of great merit, by 
Robert Hedgela^. It supposes the window to 
contain, in the lower compartments, whole-length 
figures representing the sovereigns of England, in 
regular succession, from the reign of King Alfred; 
the upper compartments and the traivry openings 
being appropriated to the reception of devices, ar¬ 
morial bearings, mottos, &c., appertaining respec¬ 
tively to the monarebs represented immediately 
beneath. 

No. 66, a window design, by Ballantinc and 
AUan, b chiefly meritorious for' its good architec¬ 
tural drawing. 

No. 67, s^vindow design for the House of Peers, 
by Cobbett and Son, b a work of high merit. Tlie 
four upper openings contain the arms and badges of 
the Tudor family. The four lower openings con¬ 
tain portraits of Uimry VII, Henry Vlll, Edward 
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VI, and Queen EU/abeth, surrounded by similar 
aruii and biulges. Every pMt ot the design has 
reference to the same subject. 

No. (i8, by Willianr Warrington, is anuther good 
* window design. It contains the armorial bearings, 
consisting ot e.scutch#ns, supporters, badges, col¬ 
lars of bS., and suns and ruses of the following 
mouarchs,—Henry IV, Henry V, Henry VI, Ed- 
ward,IV, Ec^yard V, Richard Ill, Henry II (im¬ 
paled witii those o?Elizabeth of York), and Henry 
Vlll. • 

" No. 69, Sbrindow design by James Miarrington, 
is likewise very sueeessful. In the four priucifal 
openingiare tlie arms of Henry V, Henry VI, Henry 
\ 11, and Henry VIII, enclosed by the garter, i^d 
MsAffnniniled by helmet, crest, and lamberquiu. In 
tlie low er openings are the supporters of each mon- 
iireh holding banners emblazoned with his livery 
culdfffi's, and charged with bis ditfereut badges. 

No. 70, is a rough, uulinished sketch for a window 
design, by H. IVther; rcprcseiiting the badges of 
tlic lour order of liritish knighthood, with the ai-ms 
of the foutulers, &c. 

No. 7*, by Edward Corbould, is a clever win¬ 
dow design, representing Edward I, entering West¬ 
minster, alter vuiujuisluug the Welch in 1282. 

• No. 72, a w'luduw design by Edward Uaillie, is of 
striking merit. Tlie upper large openings contain 
portraits of four kings of Euglanda Henry V, 
VI, VII and VIII, Over each are his arms and 
su])j)orters, and under each is a medallion, on wliich 
is either a subject cr a hgure, illustrative of the pe¬ 
riod. The tour lower ojieuings contain portraits ofe 
four queeu* regnant of England. On the left, 
Queen Mary, witli her arms and supfiorters. The 
medallion umicrneath represents the same queen and 
her royal consort, i’hilip of Spain. Next is Queen 
Eli/,a|fetii, with arms luid supporters. The me¬ 
dallion eontuiub her initials, with tlie date ot her 
eurunation and demise, and titles in a label as in 
the others, llie third is Queen Aime, with arms 
mid sujiporters, initials and titles. The*fourth is 
Queen Victoria, with the arms of the United Kiug- 
mnn. The subject on tiie medallion is intended to 
represent tl^ signing of the treaty between the Brit¬ 
ish and Chinese officers. 

No. 7‘6 IS a window design by Cobbett and Son. 
Tlie four large upjier eonipartments contain portraits 
of her Majesty and I’nnce Albert, on pedestals, with 
canopies above; Her Majesty in her coronation 
rolies ; t^c I’rincc in the rubes of the order of the 
garter. The four lower compartments are tilled 
with the Subject of King John ratifying the great 
dial ter of England. 

No. 74 is a very gaudy storied i^indow design by 
J. A. Gibbs, in which the four small openings at the 
top of the drawing represent the badges of the 
houses of York and Laucester. The large left-hand 
opening represeuU the red dragon (being the cogni- 
z.uice Ilf the Earl of Richmond) overcoming that of 
Richard III. The right-hand large opening illus¬ 
trates that curious verse:— 

• '■ The cal, tlie rat, and Lurell the dog, 

Rule all Kngland under a bog " 

No 75 is a window design for the House of Lords, 
by Chance, Brothers, and Co, It exhibits four 
members of the house, a bishop, a wariipr, a judge, 
and a statesman. The allegorical 6g|ircs above 
(Piety, Valour, Justice, and Prudence) refer to the 
elmrai'ters beneath, each standing on bis coat of arms 
proper. In tlie upper purl of the window are placed 


the arras of her Majesty Qaemi Victoria, and those 
of his Royal llighni^ Prince Albert, togethec wilds 
those of London and Wesmiuster, and emblems of 
the three kingdoms. This is a good stoirM darigQ 
of figures and pedestals in elevation, with minute 
back-grounds; but the architectunu details are 
impure. 

No. 76, a complete window design by ^omas 
Wilurshurst, though somewhat tame fo eoloar, it has 
good pbinU. It represente Edward IJL, atui bis 
qu^ Philippa. Beneath them, Edward the Blaok 
Prince and William of Wykeham. The four ride 
compartments cimtein the various arms, badi^ 
mottos, &c. 

With our recollection of Mr. Wilurshurst's sue- 
cess.in 1830, in his stupendous window of the Tourn¬ 
ament of the Field of Uie Cloth of Gold, we expected 
a better composition than |^c above. 

No. 77, a window design by 1. C. Cracc, is ill 
adapted for the building. It represents Henry VIII. 
deliveruig tlie first English translation of the Bible 
to Cranmer, for the use of the people. In the up. 
per compartments are the arms of Henry Y'^IIl. and 
Queen Aime Boleyu, and on either side are the anna 
of the principal ecclesiastical and lay peers who sup¬ 
ported the lieformatiou. The various badges, &c„ of 
the king are likewise introduced. 

We are compelled to pass over several specimens 
of stiuned glass, some of them portions of the pro¬ 
ceeding designs. Several additional designs and 
hpecimens have been sent, but of inferior merit to 
those we have noticed. ^ 


ILLUSTRATIONS OP MECHANICAL 
JJRAWING. 

(FVoin Wc Glasgow Practical Mechanic,) 
(Continued/iwa page 5a,J 

Pieces of uoaiz^ paper, and some such stuff as 
cotton velvet, ought always to be at hand wtiile a 
drawing is being inked. The former article, when 
a small piece is folded twice, so as to present a 
corner, is necessary for passing between the blades 
of the pen now and then, as the ink is apt to deposit 
at the point and obstruct the passage, for which puri- 
pose the pen must be unscrewed to admit the paper. 
But the i^cessity for this may be delayed by draw¬ 
ing the pmt of the pen over a cushioa of velvet, oe 
even over the surface of the blotting-paper; either 
method clears away the point for a time. As soon as 
any obstruction takes place, the pen should be imme¬ 
diately cleaned, as the trouble thereby taken will al¬ 
ways expedite and improve the work. If the pep 
sliould be laid down for any short time with tim hik 
in it, it should be unscrewed to keep the points sepa¬ 
rate ana so prevent deposit; and when done with al¬ 
together tor the occasion, it ought to be thoroughly 
cleaned at the nibs with blotting-paper. This will 
preserve its edges and prevent it from rusting. 

In using the square, it is more convenient to draw 
the Knes off the left edge, frith the right bond, 
holding the stock steadily, but not very tightly, 
against the edge of the board, with the 1^ hand; 
the convenience of the left edge foe drawing from, is 
obvious from our being %ble to use the arm more'' 
freely, and because we see exactly what wo ace 
doing. 

The edges of the square blade ought to be very 
slightly rounded, as the pen wUt thereby work tiuf 
more freely. It is a mistake to chamfer the edges, 
that is, to pknie them away to a very thin edge, with 
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the view of ensuring the correct position of tht 
lines; fur the pen is liable to catch the edge and tc 
leave ink upon it. To prevent the latter inconveni 
ence at any time, the outsides of the blades of the 
pen should he cleaned alter each application of the 
ink. 

Very useful appendages to the square are a pair 
of small right-angled isosceles triangles, a triangle of 
60 and 30 degrees, and a short straight edge. The 
angles at both ends of the hypotenuse of the first, are 
45“, which renders the slant side very serviceable for 
laying off square figures and other uses*; the vertical 
side, too, saves a deal of shifting of the square, as 
when the horizontal edge is applied to that of the 
Square, sliort peq)endicular lines may be at once de¬ 
scribed. The most convenient size for general use 
is from 3} to 4 inches of a side. Ky applying either 
edge of the triangle of .60 and 30 degrees to the 
Square, the slant side gives at once the boundaruis 
of all triangular and hexagonal figures, as nuts and 
bolt-heads, and also the centre lines of wheels, &c., 
of six arms. 

Ofie-hiilf of the stock of the square is sometimes 
made loose, so as to turn upon a brass swivel to any 
angle with the blade, and be fixed down by a screwed 
nut and washer. This modification is often useful 
for drawing parallel lines obliquely to the edges of 
the boards, such as the theads of screws, oblique co¬ 
lumns and cuniiectuig-ruds of steam-engines. 

Parallel rulers also are frequently used for draw¬ 
ing oblique lines. We have no great opinion of 
them, 4 p(cept for sketching jobs, as they are at 
best inconvenient for working and liaBle to derange¬ 
ment in the joints if they be not cautiously used. A 
much more convenient and accurate method of draw¬ 
ing oblique parallel lines is had by using the isosce- 
les triangles. 

For tlje drawing of curves of large radii, which are 
beyond the range of the compgsses, thin slips of 
wtH*d, termed sweeps, are employed, of which one 
edge is cut to the required circle. In some cases 
“ universal sweeps” are made, having a centre of 
variable curvature, which may be applied to the de¬ 
scription of curves within a considerable range. 

For cleaning up a drawing, u piece of bread two 
days old is preferable to rubber, as it cleans the 
surface well, while it does not injure it. jJVhen ink 
lines, to any extent, have to be erasetl, a small 
piece of damped soft sponge may be rubbed over 
them till they disappear. As, however, this process 
is apt to discolour the paper, tbe^sponge must be 
passed through clean water, and applied again to 
take up the straggling ink. 

The drawing paper may be fixed down on the 
hoard, either by damping and glueing its edges, or 
by «imply fixing it at the comers with pins. The 
latter method is sufficient where no shading or colour¬ 
ing is to be applied, and if the sheet is not too long 
upon the board. It bos the advantage, besith ", of 
preserving to the paper its natural quality ol sur- 
laue. It 18 (tonveiiieiit otherwise, however, to l&y the 
sheets with glue, for drawings of any elaboracy, and 
especially for coloured drawings. It is done in the 
following way :—Provide a board a little larger both 
‘ways tlwtn the paper; the sheet on the board, 
with that kide undermost which is intended to be 
drawn upon; come easily, but rapidly, over the upper 
^ side with a wet sponge, damping the entirp surfoue, 
and allow the sheet to lie for five minutes, till it be 
damjied through. The damping ought to be done as 
lighUy as possible, as the sponge will always deprive 


the piqier of more or less of its size. Tlie sheet is then 
turned and set fair with the edges of the board ; the 
square is apphed and set a little within one edge of 
the paper, which is then turned up over the square, 
and touched all along with the melted glue. It is 
then folded back and presse#down by the square, 
after which the edge of a paper-folder, or other 
smooth article, is rubbed along the “ tap,” to press 
out the superfiuous glue. The same qperation Jieing 
apph'ed to the other edges, the sheet is allowed to 
4by, in the course of which it becomes quite fiat and 
t(^se. Safcietimes, in lieu, of melteil gftie, a cake of' 
thesameis dipped in watera/id rubbed upon the board. 

Mechanicitl drawing is a particular application of 
the general method of drawing by projection. 'Ihe 
special object of mechanical drawing is to represt-fn 
mecbonicai forms upon plane surtaces. Eicry ma¬ 
chine, like other collections of matter, has three ui- 
inensions, length, breadth, and thickness, whifll arc 
susceptible of exact definition. Now in viewing a 
machuie from a great distance, wc may conceive the 
rays of light proceeding from it to move parallel to 
one another ; and comviving them iutercented upon 
a plain surface at right angles to the rays, the repre¬ 
sentation thus forni.’d is .said to be a jirojeetion of 
the machine upon that plane; and it is evident th,it 
the picture or drawing so formed will convey, so fay 
as it goes, correct ideas of the structure and sliape 
of the machhie. But as the form of mtiehincs must 
be referred, in virtue of their bulk, to three serie.s of 
dimetisioiisl each of them at right angles to the pl.uie 
o^ Uip other, it follows, that any tliree contiguous 
♦•planeb of a cubical space will answer as pl.ines of 
projection corresponding to the three.. diineiiMoiis. 
And there is a i'elicitous cireuinstanc'C relative to 
this, that the dimensions of the eouipmient parts of 
machines in general are disposed in right angles; 
from which it follows, that if the planes of thp pro¬ 
jections of a machine be made to coincide with tliose 
of its dimensions, then, in general, these dimensions 
will be exactly indicated. There will, in plainer 
languagel be little of that fore-shortening ol form 
which so frequently occurs in representations of 
natural objects, clearly owing to their wavy and un- 
geoinetrical outline. ^ 

BESKARCllES ON LIGHT.* 

A VERY intsfesting and important volume of scien¬ 
tific resujts has just been published by Mr. Hunt, 
Secretary to the Royal Cornwall Polytechnic So¬ 
ciety. It is fairly described in the title jiaae as ” An 
examination of all the phenomena eomiecU^l with tlie 
chemical and molecular changes produced by the 
influence of the solar rays; embracing all the known 
photographic processes, and new discoveries in the 
art.” It is, in truth, the first History of Photogra¬ 
phy which lias been published, and a most valuable 
accuniuktion of facts collected and arranged with 
great skiU. At the outset, Mr. Huut explains that 
he has laboured under the difficulty of being ob- 
iged to speak of photographic jiheiiomeiia as re- 
nilting from the agency of light; being, at the same 
time satisfied that they were to be referred to ajirin- 
ciple which possessed none of the characters ot light 
or heat, but wliich was intimately mixed with these 
elements in solar rays. This new principle, Mr. 
Hunt prouoses to cdl Energia, and we quote his 
definition.I; 

“ Light, Heat, and Energia, for it is necessary to 

* Kcsearchcs on Light, &c., by Robert Huut, Svo., 
Longman awl Co. 
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rffiapituLite, are the three principles (or the modifi¬ 
cations of «n clomcutary first principle) tietceted in 
tiie solar rays. The first, actinfc upon the organs of 
vision, and enahling us to distini^ish e.xtcnml ob¬ 
jects, and giving colour to all. *lhe second is that 
principle which regulates the solid, liquid, or gase¬ 
ous states of matter, and which maintains this planet 
in the condition which is essential to the well-being 
of its inlnhittfits. And the third, Energia, tliat 
power which effects %11 the changp.s, whether chemi¬ 
cal or mole(^ar, which are constantly ip progress f 
"it is that ag^ which is for ever qnickeniBg ail the 
elements of growth, and maintaining the conditioBa 
of a healthful vitality; and it is no less energetically 
employed in the [inn^sscs of corruption, which, i«- 
-^'d arc no other than tlie necessary changes of mat¬ 
ter in its progress from one state of organization to 
another.” 

’nSe arrangement of Mr. Hunt’s volume is as lucid 
ns his materials are valuable: having introduced the 
subject, he classes it in two parts. 1. The Inffu- 
ence of the .Solar Rays on Compound Bodies, with 
especial reference so their photographic application. 
2. The Infliunce of the Solar Rays uj>on Vital 
organization and upon simide inorganic Bodies. 
Consid<“ration of the preceeding Phenomena. These 
p.iils, arc subdivided into soi'tions on metallic 
compounds—the action of the solar rays on vege¬ 
table substances—ou the vegetable kingdom—the ac¬ 
tion of Light on inorganic bodies. The labour of 
collecting and arranging the work must have been 
very considiTable; and the usefulness of the wofle 
for reference is enhanced by a good index. At the* 
close ot UiM introductory chapter, Mr. Hunt thus 
refers to the great object of the w#rk. 

“ Tt will be shown in the following pages, that 
the rays whieh are active in producing chemical 
cliatuv, iire not, as was formerly imagined, confined 
to the most refrangible end of the pri.sniatie .spec¬ 
trum, I)ut tiiat they are, under certain circum¬ 
stances, equally active at the least refrangible end ; 
tliertfoie, although it will, wlicn speakirtg of the 
tytfcreirt classes of ray.s, be convenient to retain the 
common expressions of chemical, ealorifie, and lu¬ 
minous r.iy^ it must be understood, that no attempt 
will be made to define the limits of tlie ealorifie or 
ehemical inttucnee. I see reasons for believing that 
Light, or that agent which affects the ojtgin of sight, 
is broadly di.stingui.shcsl from those rays which 
bring heat from its solar source, and ooth of these 
classes, %om those, whieh produi-e those singular 
changes in the constitution of bodies, which are more 
jiartieulaily the objects of our study. 

“ .Sir .Tolin Hersehel first called attention to a 
id.iss of rays in Ihe prismatic spectrum, situated be¬ 
low the ordinary red rays, and which are only seen 
when the eye is defended from the glare of the other 
rays, by a deep cobalt blue glass : these rays will be 
invariably termed the extreme red rays. Tlicse rays 
are situated so decidedly at the extremity of the 
visible spectrum, that if a dot be made in the centre 
of tin- well defined and round solar image to which 
it corresponds, and the glass be then laid aside, 
that dot 1.S judged by the eye to be exactly at the 
end, or, if any thintf rattier beyond than within the 
end of the visible spectrum. (Herschel.) It always 
appears to me as being some lines below the visible 
roil; but I find by experiment, that mylundefended 
eye is not sen.sible to the red ray so low in the spec¬ 
trum os many friends have marked its limits. Sir 
John llerzchel has also very satisfactorily shown, 


tlut there exists a class of luminous nays beyond the 
violet, which affect the eye with a sensation of la¬ 
vender grey: these are called by him, in (Ustinction, 
lavender rays, which name is also adopted in the 
present volume.” 

We shall quote a few of the processes; and first, 
of The CaMype. 

“ Mr. Channing of Boston appears to have been 
the first to publish any method by whiditho oalotype 
process dould be simplified. 'Hiis gentleman directs 
that the paper be washed over wilh sixty grama of 
crystalized nitfate of silver in one ounce of water, 
and when dry, with a solution of ten grains of tba 
iodide of potassium in one ounce of water. It is 
then to be washed with water, and dried between 
blotting paper i it is now fit tor use. A paper of 
more sensitive kind is stated by the same authority, 
to be prepared by using a roiged solution of 5 grains of 
the iodiw of potassium and .5 grains of chloride of' 
sodium in an ounce of water. My own experience 
enables me to say that but little, if any, improve¬ 
ment can be made upon these proportions. A mudt 
weaker solution of the nitrate may be used, and this 
on the score of economy, is important. TTie most 
Satisfactory preparations which I have yet employed 
are the bromide of silver, formed by washing paper 
first with a solution of silver, as above, and then 
with a solution of twenty grains of the bromide of 
potassium in one ounce of water; and, as I have 
before stated, the formobenzoate of ammonia and 
silver, formed by washing the pa]>er first with the 
formobenzoate, in the proportion of fifteen grains of 
the salt to om ounce of water, and then with the 
nitrate of silver, as above. In good sunshine an 
edifice may be beautitolly copied by either of the 
two last processes ifli a minute, and by the others in 
about two minutes. To preserve these pictures of a 
clear white, it is advisable that the.y should be 
soaked in water toaa minute, previously to the ap¬ 
plication of the gallic acid. 

(Tu be eontifuied.} 

“ FOOTSTEPS BEFORE THE FLOOD.” 

“ The historian,” says Dr. Buckland, “ may have 
pursued the Hue of march of triumphant conquerors, 
whose annies trampled down the most mighty king¬ 
doms of toe world. The winds and storms have ut¬ 
terly obliterated the ephemeral impressions of their 
course. Not a track remains of a single foot, or a 
single hoof, of all the countleeS millions of men and 
beasts whose pnogress spread desolation over the 
earth. But the reptiles that crawled upon the half- 
finished .surface of our infant planet, have left me¬ 
morials of their passage, enduring and indelible.” 
As a moral lesson, the remark is beautiful and ap- 
})ropriate. But in the succeeding period of, the 
world's history, the sea-beach may yet disclose the 
desolating path of the bloody potentate, the hoofs of 
his war-steeds, the tracks of his chariots, and the 
skeletons of his victims; but if the moral actions 
of mdn shall be transmitted to tiist future age, the 
geologist will desire to trace at least one roy«d pro¬ 
gress—the consecratol foot-prints of Canute, when 
be assembled a barbarian court on tite shore to do 
homage to the only soveraign whom tiie seas and the- 
waves obey. The discovery of ” footsteps before the 
flood,” as they have been truly called, or of the im¬ 
pressions of tlie feet of animals (supposed to be tor¬ 
toises) imprinted on the solid rocks, were made 
Dr. Henry Duncan, now minbter of toe Free Church 
of Scotland at RutiiwelL He observed them on the 
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surface of the lamJna of the new red-sandstone at 
Comeochle Muir, in Dumfriesshire. There was 
regular track of twenty-four continuous impressions 
with six re|)etitions of each footmark, alonp; with 
traces of claws, the fore-foot being different frctei the 
hind-foot. All these tracks are either np or down, 
but never across the surfaces of the strata, which are 
inclined .38'' to the horizon. Mr. Poulett Scrape 
has observed nnmerous footmarks of small animals 
on the Forest marble-beds north of Bath; hnd Or. 
Buckland on the calcareous grit and Stonesfield slate, 
near Oxford. Footsteps of a larger siie, from eight 
to twelve inches long, with five tos, have been found 
in Saxony, and are supposed to have beloiwed to an 
animal like the Opossum, or kangaroo. S^ill more 
remarkable*, however, are those discovered in the 
valley of Connecticut by Frofessar Hitchcock. The 
feet must have been fiftan or rixUen inches long, 
and must have belonged to two gigaiitic birds, about 
twice the size of an ostrich I 
The preservation of the ripple marks on the sand, 
after the beds of sandstone have been indurated, 
may lead us to expect several other phenomena of 
an analogous nature. Mr. Lyell has observed the 
little dimples, formed by falling rain, preserved on 
sandstones 5 * and we have observed on the fine 
rippled snrfkce, just left by the receding tide, a series 
of faint parallel markings, occasioned by the gentle 
touch of masses of foam driven from the waves. In 
places, too, where a small rill of fresh water passes 
over the beach, a very peculiar ramified surface, is 
left on the sandand when this rill has been frozen 
during the night, and gradually thawld by the sun, 
the Btirface of the sand, upon which the thin films of 
ice reste,d, exhibit a very remarkable structure, 
which we think we have seen rejjroduced, or rather 
preserved on the indurated slabs of sandstone. This 
lost phenomenon, if confirmed by foturc observers, 
may give us important informatiomrospecting changes 
of climate in different parts of the earth.— From a 
splendid paper on Cuvier’s Discoveries; in the North 
British Review, No. 1. 


HEAD MEASURER. 

Mr. Soldi, of Southwark, has patented the follow¬ 
ing improvements in an apparatus for measuring per¬ 
son’s heads, and for fitting and retaining ^ts, caps, 
and bonnets, according to snch measure. 

The peculiarity of this apparatus consists in the 
use of sliding radiating pieces moving in a suitable 
frame, so that the innei' ends of the pieces may come 
in contact with the varying curvature of the head, 
and then be set fast in (he frame. The apparatus is 
composed of two ports, an outer and on inner. The 
outer apparatus consists of two disco or plates, placed 
one'over the other, leaving a space between them’ of 
the size of the thickness of (he sliding pieces, which 
have each a longitudinal slot or groove, by which 
they slide upon a fixed corresponding tongue fora, ad 
on the lower plate opposite each groove. When this 
apparatus is applied to the head, the ends of the 
aU^ng pieces are brought in contact wifti the head 
by an elastio spring, which acts upon all of them at 
the same time; and when in this position they are 
fixed by screws. The inner ends of the sliding 

K !s give the exact form of the contour of the 
, but it is farther necessary to obtain this con- 

* * At the meetinf: of tho Americaii Aasociataon of Geolo¬ 
gists in April 1843, Mr. Rcdfield and Dr. EnunniU exhibited 
line specimens of fossil rain-marks in the new red.sand- 
stones of Kew Jersey, and in the Potsdun sandstones, 
lower down in the rocks than heretofore observed. 


tour upon an external surface. For tins purpose 
the inner or smaller apparatus is arranged so as to 
reproduce the exact form obtained by the outer one. 
It is constructed and works in a similar manner to 
the outer one; and by withdrawing it from the latter, 
it presents the exact inner contour of the outer ap¬ 
paratus, or, in other words, of the head. 

VARIETIES. „ 

Olaes Milk Pans, —Captain’ Stanley Carr, of 
TOsehenbcck, near Lubeck, lias transmitted to the 
R;{yal Agijcultural Society of EnglamVa glass milk 
pan, employed successfully in his German dairy. 
From the memoir which accmmpanics the glass pan, 
it appears to be everything that can be desired in a 
dairy, more easily cleaned than wood, and in Gdv- 
many cheaper than copper tinned, or cast iron ena¬ 
melled j but the excise on glass renders their use in 
this country quite out of the question. The kj'ieci- 
men sent by Captain Carr, is sixteen inchas broad at 
the top, and twelve inches at the bottom, the glass 
dark bottle green, pi-rfectly smooth, and about one- 
eighth of an in''h thick, and provided with a rounded 
rim, which maker it easy to retain a safe Indd of 
them when full. It lontains eight quarts, but it is 
not usual to pour in more than six. Tiicsc puns 
cost in Germany eighti>ence each. It has been as. 
certained from Mr. Apsley Pellatt, of the Falcon 
Glass Works^ that glora milk paas, of the size and 
shape of the specimen, bnt of white flint glass, (why 
white?) could not be made for less than 7s (id. 
Another instance this of the baneful result of the 
duties of restrictions on glass, i/hieh have'the, direct 
efi'ect of repressing improvements and rmcouruging 
fraud. It is a well-known fact, that there is searcely 
a manufactory in England, under the controui of the 
Excise, which could be successfully carried on with¬ 
out a greater or less evasion of the laws. ^ 

Effectual method of preserving Iron from Rust. 
—Heat the iron to redness, just pe.rceptible in the 
dark, then cool it in tallow. 

Tlftc Great Britain Steam Ship. —This gidiah of 
the sea rests in the basin of tho Bristol float, whence 
its exit is denied in the (deventh hour by its hulk, 
being far beyonil the emboucher, as will he seen hy 
the following dimensions, which may lur accuracy 
be relied upon. 

Draft of wafffr ..11 9 

Breadth at the line of floatation ... 4.3 5 

Breadth of the lock on the water-line . . 44 .3J 

Breadth of sliip live feet abov*" water line . <■ 48 9 

Breadth of lock at coping seven feet above 

water-line.44 lOJ 

The computed weight of the ship is 1 ,fl00 tons, and 
lie height required to be lifted from 4i to .5 feet; 
even then the coping-stones must be removed. The 
widening of the lock would cost about 0,000, the 
expense of which the Bristol Dock Company will 
not incur. By the above statement, the ship is 3 ft. 

Oj inches wider than the lock. 

Government Trigonometrical Surreg. — Worksop 
—On Prospect HiU, about one mile from Worksop, 
jn the Doncaster Road, an observatory from forty- 
ve to fifty feet high, constructed of larch poles, Inis 
recently bwn erected by the officers and sui veyors 
engaged on the Trigonometrical Survey of the Nor¬ 
thern Counties of England. The object is to obtain 
sight of outton-in-Ashfleld, near Mansfield, where 
an erection of tho same description has recently been 
lonstructed, also to complete a number of lines 
running into Lincolnshire and other places. 













































66 THE MAGAZINE OF SCIENCE. 


THE ATMOSPHERIC RAILWAY. 
ATM6sFHERrc propulsion on Railways has,at length, 
been brought into active operation; and the ad¬ 
vantages of the system over all others hitherto in 
practice, may be considered to be established. 

The general principle of the system is that of the 
moving power being communicated by means of a 
continuous pipe or main, laid between the rails, and 
divided by valves into suitable lengths, for/cxhaus- 
tion; a partial vacuum being formed in the pipe, by 
air pumps, worked by machinery, at intfrvals, along 
the line. Along the upper side of the main is a con¬ 
tinuous aperture, which is covered by a leather valve, 
guarded below and above with Iron plates, hinged 
on one side to the pipe, and falling into a groove, 
containing a mixture of wax and tallow on the 0 |>- 
posite side, so as to close the aperture. A piston is 
attached at some distance in front of and beneath the 
leading carriage of the train, and by means of a 
packing of leather, fits within the main pipe, so as 
to ba nearly air-tight. When a vacuum is formed 
in the main in front of the piston, and in the direc>' 
tion in which the train is to travel, the air imping¬ 
ing on the other side of the piston, carries it for¬ 
ward with a velocity due to’its pressure upon the 
area of the piston, which, being attached to the lead¬ 
ing carriage, carries the train forward with it. 

In the engravings oil the annexed jiagc. Fig. 1. re¬ 
presents a vertical .section of the pipe by tte con¬ 
tinuous valve, extending the whole length of the 
pipe. It is formed of leatUbr riveted between two 
iron plates. The upper plate is wider than the slit, 
and prevents the leather from being forced in by’the 
jiressure of the atmosphere, and the lower plate just 
tits the slit, and is curved to th^ shape of the pipe. 
One edge of the leather is fastened to a longitudinal 
rib, cast along the opening, and forms a hinge, as 
on ^ common pump valve. Tlie other edge of the 
valve, when it covers the openiifg, forms, with the 
ridge cast on the pipe, a channel or trough on its 
whole extent, a section of which is shown at F. 
Fig 2. The trough is fitted with the composition, 
(beea-wax and tallow,) which, when melted and 
cooled, adheres to the sides of the valve, and keeps it 
air-tight. As the travelUng piston is forced along 
the jnpe, one side of the valve is raised by four 
small wheels, fixed behind the piston, so ift to admit 
the connecting rod C to ptux, as shown in Fig. 1. 
The opening thus m^e admits the air to cut against 
the piston; and the rujiture made in the composition 
is cemented again, before the train passes, in the fol¬ 
lowing manner ; A steel wheel R, (Fig 2.) regulated 
hy a spring, is attached to the carriage, and presses 
down the valve immediately after the connecting 
arm has forced it open; while a copper heater N, 
about fivg feet long, filled with burning charcoal, 
passes over the composition, and melts it, thus leav¬ 
ing the valve air-tight, as before, and ready for the 
next train. A proteering cover, I, formed of thin 
plates of iron, about hve feet long, and hinged witli 
leather, is placed over the valve, to protect it from 
rain or dust. 

It is proposed, generally, to have each pipe about 
three miles long, with a stationary engine for each 
length of piping, to exhaust the air $ and an arrange¬ 
ment is made, by means of which the piston, as it 
approaches the end of the pipe, opens a valve which 
.admits it into the next length of piping, so that the 
train may proceed from one len^ to the other, 
without stopping. 

The first engraving, from a sketch in the //Itis- 


irated London Newn, shows the starting of an “ at- 
mospheric” train on the Kingstown and Ualkey 
Ime, near Dublin. The pipe here shown is fifteen 
inches in diameter, and its length, so far as it has 
been tried, is llj mile. The average incline is 1 in. 
115; the expansion has been extended to 22^ mehe.s 
of mercury, and three eiirrmges, loaded with pas¬ 
sengers, have been propelled up th^ incline, at a 
speed exceeding forty miles an 1 our. 
o Upwards of thirty years ago, attempts were made 
at using %’ pressure of the atmosphe^^-for convey- 
ing goods and passengers, at the proposals of Med- 
durst, in 1810, of VaUanee (of Brighton), and 
ot^iers ; it appears that the first intentions were to 
have exhausted cylinders of considerable area, IVitl.-" 
which the carriages should travel, but as it naturally 
was objected that the passengers might not anpiove 
of this mode of conveyani'e, through a contiguous 
tunnel, means were devised for connecting the piston 
within the tube, with tlie carnage travelling upon 
the rails outside it; and, after numerous attempts, 
Messrs. Cltgg and Samuda succeeded in the system 
described, in which, after being tried forVome time 
imperfectly at Worm.vood Scrubs, has been carried 
out practically, on the line fioni Kingstown to 
Dalkey, up a series of inclines as alre.ady described 

Most of the previou.s attempts have failed, chiefly 
because th^ continuous valve was defective; Mr. 
Clegg, first 8Uggcat<-d the use of wax and tallow, 
which has proved so successful as a means of hcr- 
metifiilly scaling up the opening caused by the pas- 
^.^oge of eaeh train. 

The friction of the various working pjarts is .stated 
to be very siAall, and that on the King.stown and 
Dalkey line is scarcely appreciable. The leakage of 
the valve, Ac., being examined, and it i.s argued that 
the power lost by leakage is inversely to the speed 
of the train, for the farther the piston pasied along, 
the less time the pipe will be under exhaustion, and 
consequently the less time will the leakage exist. 
Experiments upon tlu* 15-inch inuiii on the Dalkey 
line show that five horses’ power will be required 
to overcome the leakage of three miles of railway. 
The systeni is .stated to be peculiarly applicable to • 
surh steep inclines as, with locomoAve engines, 
would be called bad gradients ; fur so lung as the 
steepness the inclines is not too great for the 
trains to descend, without the use of the break, no 
power will be lost, and the cost of working is no 
greater than on a dead level, for the wli^le of the 
additional power retjuired to Gvercoine gravity, while 
a.scending the incline, is restored in descending, par¬ 
ticularly when the planes are of great length, and at 
a convenient inclination, in whicli latter case there 
will be a .slight saving in working an undulating line. 
The safety from collision between the trains is much 
argued npoii, and it is stated to be im]) 0 ssible for 
the trains to approach nearer than three miles to each 
other, unless at the stations especially appointed for 
the purpose : single lines of railway can therefore 
be, worked with safety. 

The cost of working has been fully exanqined; 
and taking for data the results of the expenses on 
the Dalkey line, and supposing the system to be 
adapted to a line of 112 miles long, similar to the 
London and Birmingham, the expense will he 
greatly in (hvour of the Atmospheric Railway, with 
the additional advantage of travelling at a mean 
speed of 50 miles per hour, instead of between 
twenty and twenty-five miles with the locomotive 
system. 
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PRINTING FABRICS. 

Ma. OvBRANo, of Liverpool, has pateoted the 
followiujf improvements in printing fabrics with me¬ 
tallic matters, and finishing silks and other fabrics. 

Krst, a mode of preparing materials for printing 
on fabrics to be afterwards covered with metallic 
powder; and second, a mode of finishing silks and 
[' other fabrics. 

<f 1. The materials used, and the method of com- 
f bining tliem Tbr pointing on cotton fabrics are as 
follows :—One part of white lead, -Jth part of raagj 
.Jiesia, 5 <ith a^litharge, and ^tli of sugar ^ lead, are 
mixed with a gallon of elarified linseed on, and nr- 
duced into a pasty state ; to thLs mixture is added 
one gallon of gold size; the whole is then boiled, 
2 <]diiig to it T^th of yellow wax, and ^^th of dlk- 
' solved gum. When the mixture is taken from the 
fire it IS passed tlirough a sieve. The colour thus 
]>ri>j^eed i.s tit for use, and is employed in the ordina¬ 
ry manner of block and other printing. When the 
fabric i.s printed, and as it is drawn off from the 
))loek, the (lowder is sifted on to the colour from a 
Steve. The fabric is then removed to a room heated 
by steam Ro dry; when dry it is well brushed, placed 
on a hot cylinder, and subjected to a pressure, to 
give the metal a bright ajipearam'c. 

2, The tabiii- is next submitted to the vajiour of 
liiljihur. The fabric is rolled on a roller, damped, 
ami ])!issed through a chamber in which sulphur is 
being burnt, tlieii jiassed over (:ylinder!P(tbe printed 
side being downwards), .so that the vapour of tlie 
suliihur acts on the metallic particles used, l^e 
fabric is then dried by passing over rollers h^ted 
by steam, and is ready to be calendered. * 

MR. WALKER’S IMPROVED PUMP. 

Mn. Walker has invented and patented a pump 
wliieh is well worthy of his rejmtation as an hydrau¬ 
lic eitj:ineer: its simplicity serves to disguise the 
merit of the invention, although it adds to its prac¬ 
tical value. 

One of the greatigt inconveniences ,to which 
pnmjis have liitJierto*been liable, is that of their 
valves being deranged by small substances drawn in 
with tlie water. A chip, a shaving, or a bit of tow. 
Las .spoilt the action of many a [lump, just when its 
services were most needed. In a storm, and in dLs- 
tress, a ship could sometimes spare any thing rather 
than its jiuinps ; and just then, in the midst of con¬ 
fusion and danger, all on board are appalled by the 
fact, that the pumps are choked. So also the pump 
of a stealh-eiigine majahave one of its valves held up, 
and coQS«iuently its action spoilt, by a trifling sub¬ 
stance whose passage into it could not be detected 
or prevented. Sometimes, the consequences are of 
the most serious kmd, os in the late case of the Prti- 
methens, whose boilers were burnt out for want of 
water, arising from u bit of oakum having found its 
■way into the boiler pump. All this is well known 
to happen, notwithstanding that the water is ad¬ 
mitted into the pipe through a perforated guard at tlie 
bottom; ill the well itself notiiing can be done with 
the necessary minuteness and delicacy to strain out 
the minute substances whicli do the mischief. In Mr. 
Walker’s pump, the water is made to pass through 
a filtering chambcr*before it reaches the pump bar¬ 
rel, this chamber forming part of the air-tight coarse 
by which the water rises from the well to the barrel. 
The pipe from the well passes through its bottom 
and nearly reaches its top, delivering the water into 
it: the pipe, by which the water proceeds to the 


barrd is carried oat of it in any oonvenient direction, 
and its opening is in a part of the chamber separated 
from the rest by perforated aino, or wire gauze.* By 
this means, the water is riddled before it comes to 
the valves of the pump, and whatever it has carried 
up with it is left in the filtering chamber. Jt ia al¬ 
most superfluous to say, that the chatobor iS made 
large enough to contain a considerable quantity of 
refOse, and the screen, or cylinder of perforated zinc, 
is of sqph extent, that when a large part of it b 
blocked up, the remainder'shall admit as much water 
as the barrel cpn lift. Provision is made for clearing 
out the filtering chamber conveniently when requisite. 

Another disadvantage in pumps, as commonly 
constructed, is obviated in Mr. Walker’s new one. 
In the common pump, the piston has a valve in it, 
through which the water passes when the piston 
makes its downward stroke. This valve is'iiecessa- 
rily much smaller in diameter than is the piston it¬ 
self, and coasequently, the water-way through it is 
very limited, in proportion to the horizontal area of 
the barrel. Much ingenuity has been employed in 
devising valves which should .reduce this ob^lctioa 
to a minimum: but, after all, considerable power ia 
wasted in forcing the w'ater through the narrow and 
insufficient passages, which even the best valves 
afford when placed in the piston; nor does the en¬ 
largement of the piston and barrel at all remove the 
difficulty. Mr.. Walker avoids it in tie following 
manner; Immediately above the lower, or fixed 
valve, the barrel becomes considerably larger than 
in common pumps ; and concentrically within it is 
placed the cylinder, in which the piston works, which 
cylinder does not reach to the lower valve, toe two 
portions of the space in the barrel freely communi¬ 
cating round its lower edge; the piston is a solid 
plunger. The annular space between the two cy¬ 
linders is closed at top by the delivery valve. The 
delivery-valve is thus m^e very large, so that it 
needs but a small gift to give free way to the water, 
and this effect is further increased by toe e.vit bring, 
by the inner, a.s well as by the outer edge of the 
ring. Nut only is power thus saved, but there is 
little loss of water during the descent of toe valve as 
compared with that which takes place in pumps on 
the obi plan. By this contrivance, power is greatly 
economised, and the parts are made simple and of 
easy repair; toe piston being solid is easily kept in 
working condition, the delivery valve is always in 
sight, and may be taken out m on instant, while the 
whole of the pump above the foot valve may be 
readily removed* in order to examine that important 
member of the machine. The advantage gained by 
enlarging the valves is made very obvious by limit¬ 
ing the nsc of the delivery valve to that which gryez 
an area equal to what can be obtained on the com¬ 
mon plan; when a very perceptible increoSb of 
power is realized. 

These pumps are found to answer exceedingly well 
in practice; they have attracted toe attention of the 
authprities of the Navy, and toere is reason to ex¬ 
pect their general introduction' into all our ships-of- 

CONVERSION OP TALLOW INTO STEA- 

RiNE OR Spermaceti. 

Tbb conversion of tallow or any fat intif spermaceti, 
more properly called stearine, is effected at so 
trifling an expense, that it ipight become a valuable 
export, not only to England but to the southern 
states of Europe. AU tlmt is required is, to sspo- 
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nlfy compressed fat by well-^ealrined and recent 
quick-lime, tlie alkali l>eing afterwarda abstracted by 
Kulphuric arid. Fat of Ann consistence submitted 
to tlie action of on hydraulic press, yields about 
one-iburth of its weight of oil culled oleine. The 
steariue or spermaceti, constituting three-fourths of 
its n eight, remaining in the bag, is the substance to 
' be saponiAed. 

The term “spermaceti" properly signiAes the 
stearine contained within the cranium of 4 whale, 
but the same substance exists in all vegetable and 
animal oils or fats. It may be extracted from oil by 
agitation with a concentrated solution of caustic 
soda. A soap of stearino is thus formed, which 
may be separated from the oleine, or remaining con¬ 
stituent of the oil, by gentle heat and decantation. 
The oleine, whether produced from oil or fat, is 
more valuable lor the manufacture of tlie Aner soaps 
tlian tallow itself. * 

As the stearine constitutes the hardening matter 
of fat, it will be found in most abundance in those 
of the Armest consistence. Ox and sheep tallow, for 
iiihtanw, contain about 76 per cent, of stearine and 
24 of oleine. Hog’s lard has 38 steariue by 62 
oleine, and butter in summer, 40 stearine and 60 
oleine. 

In olive oil at the temperature of 44° F., Bracon- 
not found 22 stearine and 78 oline. In oil of sweet 
almonds, 24 stearine and 76 oleine. In rape oil, 46 
stearine and .54 oleine. 

Stearine in its native state may he separated by 
pressure along; but in order to give it the proper¬ 
ties of spermaceti as a substance fur generating light, 
it must in the Arst place, be rapidly boiled in water, 
with about 16 per cent, of the bett quick-lime, 
slacked only at the moment of us^ig. If caie be not 
taken in the selection of the lime, the operator may 
And it to have been converted into chalk bycxpo.sure 
to the air, in which case, it would be utterly useless; 
or the oyster-shell lime might cobtain a quantity of 
unlmmt shell, by which its strength would Be pro- 
jiortionately diminished. 

The quick-lime and the compressed fat are to be 
boiled for three or four hours, until conveitcd 
into soap, or stcarite of lime ; when this substance is 
cooled into a mass, it is transferred into a tub of 
water, with steam pipes distributed over its bottom, 
and containing, according to some accounts, highly 
concentrated sulphuric acid, nearly double in weight 
to the lime employed. Other accounts, however, 
state that only four parts of sulphuric acid are 
required to three of lime. The whole is to be boiled 
by means of steam poured into it through perfora¬ 
tions ui the pipes, and the mass is to be well stirred up 
with a wooden rod. The sulphuric acid forms witli 
the lime an insoluble sulphate which falls to the 
bottdm, leaving the fat converted into stearic acid 
Aouling at the top, from which the remaining olcme, 
or oleic acid, is separated by an hydraulic press. 

The iipcvator should bear in mind, that as sulphu¬ 
ric acid corrodes copper and other metal boilerSi this 
second boiling should he performed in a wooden tub, 
by means ,ot steam conveyed through pipes of lead 
or some substance not acted upon by sulphuric 
arid. The same sort of tul); with steam pipes is in¬ 
deed preferred to copper boilers for the Arst boiling. 

After th(^ separation of the oleine from tlie 
stearine by the press, the stearine, cut into shavings, 
ia again cleansed by the action of the steam and 
watery, and the supernatant mass is laded into 
moiU<u. When the cakes arc cold, they are ground 


into powder, and again subjected to pressure. 'ITiis 
last process eliminates all tlie oil. The texture of 
the mass in thisstate bring too crystalline for candles, 
contrivances have been re.sorted to for giving it the 
smoothess of wax. Some recommend the fusion of 
one part of arsenic with one thousand parts of the 
stearine; others, the addition of two or three per 
cent, of wax. 

In Paris, where, about two years since, tallow was 
gold at 6 jd. per Ib., of 18 oz., and tffe produce cost 
t^ie manufacterer, eight-fieiice, the spei-m candle of 
the Aucst^uahty, was sold, retail, at^ 8 rftceii-peiieB' 
}«* poancr(18 oz). In Sydney, Colomal sperm is 
charged two shillings per Hi., 16 oz.; yet the labour 
of making, in Sydney, ought to be less than in Paris, 
wfiere beef and mutton sell for i)d. a )>ouiid. ' 

COSl OF MAKING STr.KM CANDLES IN I’ARIS. 

25 kilogrammes (each 21 lbs. blnglish) ut talloi^ cost 


31 francs —£1 5s. lOd. «■ 

Produce. francs, cent. 

15 kilog. .Stearine. 15 1 

8 kilog. Ohene . 6 72 

2 kil. sraste—(exaggerated). 

EX"UNSE 01 M \K1N(. 15 hlLUC.S. 01 Slt.AllIM'.. 

41 kil. Quick-limc. 0 25 

81 kil. Sulphuric Acid, of the den¬ 
sity of 66 ° French scale .... 1 70 

Labour. 0 90 

Coals 7i kil. 0 40 

Wear aui tear of imjilements.... 0 75 

Accident expenses. 0 ,'i0 

r , 4 50 


This calculation is made on the supjiosition that 
tlie whole of the tat is sapomAed ; but if the tat be 
preriouly diveSted of its oil, only three-fourtli'. of the 
above expense will be incurred excepting that of the 
labour of the Arst pressing. 

The above added to the value of the tallow, less 
the value of the oleine, will make the cost ot t‘nc 15 
kilograms of stearine 28 francs 78 cents., wlueh is 
eight-pence per £ugli^h pound, supposing the tallow 
to be CJdii The exjiense of mpking the candle on a 
large scale, in France is Id. per jionnd. 'J'hc wick 
^is made of cotton yarn,'coiled tightly round straight 
rods or wires, in the same manner as wires are euihd 
round the base strings of musical ihstruments. 
These wires arc inserted into the moulds like ordi¬ 
nary wiek.s,^nd when the caudle is peiiutly cold 
the rod is withdrawn, leaving a hollow cylindrical 
aperture through the middle. 

Stearine, in tlic Engli.sh and French markits, 
would be worth at least toilT times the Sulue of 
tallow, while the freight of its conveyance Vmd other 
charges would not be increased The cost ot trans- 
misssion to Loudon, and sale of tallow iii net value 
ilTlAl 7s. 7d , amounts to A3li Is. lid., of which 
sum about ^24 is a constant charge dejicudciit on 
quantity irrespective of value. It the Colonist, by 
the above process, I'oukl convert his tallow into 
steariue, supposing it to be worth a shillmg u-pound 
in England, he would transniit to the value ot about 
A'640, at the same cost of freight and dock charges 
as would be paid for the smaller value, by whic|) he 
would save A 72 in the cost of transit, which saving 
would defeat all comiietition on (he part of the home 
manuAicturer. 

The value of the oleine in the above Freocli 
estimate is lyiich underrated. There seems, in fact, 
no reason why it should not fetch even a higher 
price than the tallow, inasmuch as the finer soaps 
are made with it. 
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FOSSIL INFUSORIiE. 

Among the fossil reinams of a pre-existing world, 
the least in size, though not tl»e least in interest, are 
the organic I'emains of infusorial animalcules, of the 
genus Badllaria, discovered by M. EhrenWg of 
Berlin. Numerous genera of fossil insects had been 
found in the Juriassic limestone at Sotenhofen, and 
in the tertiary gypsum at Aix; but the fossil ani¬ 
malcules of I^renlierg are not individual species, 
detected by a sharp «ye or a powerful microscope— 
they actually form extensive strata of tripoli or pa» 
'lishing slat€%at Frazenbad, in fiohemi* These 
animalcules inhabit siliceous shells of singuf^ 
beauty, and hence the white chalk-hLe powder, 
w hich a muss of them forms, is used by the inhalti- 
.tuits*for polishmg household articles of iron and 
brass. A single grain of this powder contains 180 
millions of these animal exuvim. M. Ehrcnberg has 
disdbtercd the same animalcules in clialk Amts, 
semi-opal, and even in noble opal. We have now 
before us a specimen of a sort of green mud or 
powder from Virginia, which is constituted of ana¬ 
logous aninidlcular exuviu-, tar surpassing in variety 
,uid beauty the huest specimens of the Bohemian 
mfusoriw. How such masses of these living beings 
should have aei'uiuiiLated to such an extraordinary 
lit, and been overwhelmed by one sudden catas¬ 
trophe, is a {iroblem of which it would be in vain ut 
attemjit the solution. • 

THE PARALLEL ROADS OF GLENRQYt 

1'iiKKK are few of our readers who have not heard* 
of the paraUcl roada of Gleiiroy, in the county of 
Inverness. These roads, or shelves, terrai’es, are 
three in number, running in horizontal and parallel 
lines along each side of the valley or glen, turning 
roum^the head of the valley, and apparently termi¬ 
nating at its mouth. They are such as would have 
been jirodueed by the margin of a lake, that had 
stood for lone period at three different heights, and 
pi uduced at each height a shelf, by wasifing down 
the detritus on its banks. Hence it has been a 
general opinion, th<it these p'arallel roads were thus 
))roduced, and that the lake had been emptied of its 
waters at t^ree different times by some volcanic 
agency, which broke the lower barrier where the 
lake adjoined the valley of the Sjieon.» Difficult as 
It was to admit tliree surcessive actions of volcanic 
power, whieh should leave no traces of their distur- 
b.ince at^the broken barrier, the theory rei’cived 
strong confirmation fi%m the ulledged fact, that the 
jiurallel ro*hds bad a water level, and consequently a 
curvature equal to that of the surface of standing 
water. Agassi/, lias lotely applied the glacial theory 
to explain the formation of these shelves; and 
granting the existence of the agent, there can be no 
doubt of the legitimacy of its application. The fall 
of the Glacier of Getroz into the Val de Bagnes, in 
1818, produced a lake half a league in lenglli, 7U0 
feet wide, and 200 feet deep ; and the triple recur¬ 
rence of such an event, after long intervals, would ne- 
cesssj'ily produce three parallel terraces, correspond¬ 
ing to its different heights. This theory however, 
plausible though it .be, has not met with general 
a(x;eptation, and ha.s been supplanted by the inge¬ 
nious speculation of Mr. C. Darwin, that the 
parallel roads are ancient lines of sea-beUches, pro¬ 
duced by the action of the waves, and are indications 
of the successive rise of the land. Mr. Darwin and 
other observers have traced such raised beaches in 


several parts of Scotland. Similar Indlcathm* iiliiT« 
been studied, of the elevation of the coasts dfKprwi^ 
and Swed^. Mr. Lyeil has iiiho«ni> that; imse f|m 
existence of the present marine fhiina, tim province 
of Scania has been depressed beneath the ^tie, 
while other parts of the kingdom have been elevated. 
Professor Keilhan has measured tiie faeighte. of .dif¬ 
ferent marine accumulations at altitudes 
in the interior of Norway; and M. Btisvaia, by k 
series o( accurate observations, has detmnin^ the 
exact levels of the lower and upper •ea<^j9each«l, 
which stretch /rom ten to eighteen lesguerf idong the 
sea-loch of Altenfiord. But though these two beaches 
seem parallel to the eye, the lo#er one, whicb was 
forty-six feet high at its lower end, rose to ninety 
lieetat its upper end, and the higher one from ninety- 
two to 122 feet. Hence it is comSdered probable, th^ 
this want of paraliolism and horizontality, and the 
varying rise of tiie beache# towards the Norwegian 
chain, indicate a system of great ascending and de¬ 
scending movements of the earth originating in 
different centres of force, and indioating different 
intensities of action.* 

PHENOMENA OP SOUND. 

Many remarkable sounds in nature are produced by 
repeated reflection J&om surfaces. In some situa- 
tiuos the sound of a cascade is concentrated by the 
surface of a neighbouring cave, so that a person 
accidentally entering is startled at the uproar. In 
the gardens of Les Rochas, once the well-known 
residence of Madame de Sevign^, is a remarkable 
echo, which iUustratrates finely the conducting and 
reverberating power of a flat surface. The Chateau 
des Rochas is situated not fiir from the interesting 
and ancient town oiYitre. A broad gravel walk on 
a dead flat conducts through the garden to the 
house. In the centre of this, on a'particular spot, 
the listener is placed at the distacne of about ten or 
twelve yards troni another person, who, similarly 
placed, addresses him in a low, and, in the common 
accejitation of the term, vtaudiile whisper, when 
“ Lo, what myriads rise! ” for immeiBately, from 
thousands and tens of thousands of invisible tongues 
starting from the earth beneath, or as if every pebble 
were gifted with powers of speech, the sentoice is 
repeated with a slight hissing sound, not unlike the 
whirling ^ small shot passing through the air. On 
removing from this spot, however trifling the dis¬ 
tance, th(‘ intensity of tiie tepetition is sensibly 
diminished, and trithin a few feet ceases to be heard. 
Under the idea that the ground was hollow beneatit, 
the soil has been dug up to a considerable depth, but 
without discovering any clue to the solution of the 
mystery. On looking round for any external cause, 
the observer who has supplied this desraription, says, 

“ I felt inclined to attribute the phenomenon to the 
reflecting powers of a semi-circuliu: bw j^rden wall, 
a tew yards in the rear of the listener, and m front 
of the speaker, although there was no apparent con- 
nectum between the transmission of sound from the 
gravel walk and this wall. The gardener, however, 
to whom I suggested this, assured me tUat I was wrong, 
since within his memory the wall had been taken 
down and rebuilt, and that m the interim there was 
no perceptible alteration in the unaccountahb evolu¬ 
tion of these smgulai' sounds.’’—ZVm Builder. 

* Mr. Murchison, who has gtven a full account of these* 
interesting researches, caUa upon geoIogUts to ascertain 
it the shelves in Glenroy arc really psraUcl.—.tifSb-ess to 
Gcot. hue., 1843, p. 48, 49, 
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NEW CULINARY PLANT. 

OxALis Deppei was tint introduced into this coun 
try from Mexico in 1827 ; and was named by Messrs. 
L^diges in their Jiotanical Cabinet, No. 1500. 
Subsequently, M. Lejeunegaveitthe name of Osalis 
zouata, “ in order to express the black bands of the 
leaf;" and M. llenon published some information 
concerning it in the year 1838. 

The uses of this Oxalis in Belgium are enumerated 
by Professor Morren. He states “ that if cpt longi¬ 
tudinally the root is found to hare a lirm transparent 
rind, the tissue of which resembles that of salep; 
like it, it become white in drying, is transparent, and 
consists of cells enclosing a very nutritious sub¬ 
stance. The young leaves are dressed hke sorrel, m 
soup or as a vegetable; they have a fresh and agree¬ 
able acid, especially in spring, llie flowers are ex¬ 
cellent in salad, alone or mixed with corn salad, en¬ 
dive of both kinds, red cdbbage, beet-root, and even 
with the petals of the dahlia, which are delicious 
when thus employed. When served at table, the 
flowers with their pink corolla, green calyx, yellow 
stripes, and little stamens produce a very pretty effect. 
The roots, after having been washed and slightly 
peeled, are gently boded witli salt and water. They 
are then eaten like asparagus in the Flemish fashion, 
witli melted butter and the yolk of eggs. They are 
also served up like scorzoiiera and endive, with white 
sauce. They form, in whatever way they are dressed, 
a tender, succulent dish, easy to digest, and agree¬ 
ing with the. most delicate stomach. The analogy of 
the root with salep indicates that its effects should 
be excellent upon all constitutions. 

The plant consists of a tapering, wliite, semi¬ 
transparent tap-root of tender substance; furnished, 
chiefly at and near the lower e^Etremity, with hair¬ 
like fibres, a few of which also proceed from the 
sides. The centre is generally more or less hollow, 
with the medullary substance adhering in variously 
fissured portions. The roots in**thi8 case are not 
however in other respects unsound. Sometimes, from 
rapid absorption, clefts are formed externally ; but 
this will probably be of rare occurrence under favour¬ 
able circumstances of soil and chmato. 

On the top of the crown a mass of scaly bulbs 
appears; their scales are lined and fringed with 
orange-brown silky hairs. By means of these buds 
the plants can be ea.sily and abundantly ihultiplied. 
The leaf-stalks are from nine inches to a foot or 
more in length, supporting four inversely heart- 
shaped leaflets; each having a dark coloured band 
across its centre; these bands are somewhat curved, 
so that when the four leaflets are arranged in a flat 
equidistant manner, a tolerably perfect dark circle 
is formed. The flowers are of a bright rose colour, 
and are supported on erect scapes above the leaves. 

Professor Morren states that OxaUs Deppei “ will 
not thrive in loam, still less in calcareous earth; 
that it always suffers m heavy land, and often v ill 
not produce its tap-roots ; but m a sandy soil, light, 
and mixed with decayed vegetable matter, the pliant 
acquires a large size. The aspect in which it is 
grown is immaterial, although a southern exposure 
is to be preferred when not dry," He jilants the 
bulbs on the 15th of April, when he no longer fears 
frost, an ipch deep and five inches apart, in rows 
which are seven inches asunder. Three or four are 
put into the ssine hole, taking esue to arrange them 
in quincunx. 'Hie beds arc kept clean and in the 
month of May are watered with liquid cow-dung. 
As has been already observed, the above mode was 


adopted in the society's garden; but it has been 
found that the plants do better when the bulbs are 
planted singly, six inches apart, in rows a foot 
asunder. 

The soil in the Horticultural Society’s garden is 
not naturally well adapted for the growth of some 
tap-rooted vegetables : the carrot in particular may 
be instanced as never producing very fine roots in 
the usual way of cultivation, lliis being the case, 
holes are sometimes made and filled'with prepared 
soil for this crop, in order to encourage the tap 
roots to q^teud downwards without sqhdivisou. A. 
siliilar plan was tried with tlie Oxalis, and found to 
answer better than where the whole bed was composed 
o^ prepared sod; and the expense wa.s of course 
comparatively little. ■ 

The bulbs were planted about the middle of April, 
so shallow as to admit of their being just covered ; 
for thus they occupy a position with regaid the 
surface similar to that m winch they are produeed, 
and this seems indispensable if fine sorts are to be 
obtaineiL They have been observed, indeed, to 
spring up from a considerable depth; but in tins 
case tap-roots wtre not formed. • 

During summer the soil must be kejit moist in 
dry weather; otherwise, when nnu foils abundantly, 
the sudden accession of water to the roots occasions 
their bjditcing. 'Ibe plants should he allowed t6 
grow as lon^' as there is no danger from frost; but 
previously to this occurring, they shonld either be 
taken up os- protected. It protected from frost, by 
fojipes, or otherwise, the roots will continue to iii- 
(.creasc in size tilt November. When taktii u)i, the 
roots should be divested of the numerous bulbs 
formed on tliwr crowns, and then stored up for use 
in a cool dry place, but secuie from frost. AsuuiLir 
situation will be proper for the bulbs ; or they may 
be kept in dry sand till the se,isun of planting. 

Mr. Coekbuni, gardener to the Earl oi .Mailsfield, 
at Caen Wood, Hampstead, grows tins plant in per¬ 
fection with no particular preparation of soil; merely 
plunging ithe bulbs in shallowed nils, a tool apart, iii 
borders dug and manured as for other kitchen-gar¬ 
den crops. He also plants it by the sides of walki 
in the wuod.s, as an uriiamcntal plant. 

We have m our gardens .mother Oxalis, apparently 
the O Jarquimana, which also produces taji-roots 
hke those Dejipei; but they are much smaller, 
and interior m quality. That species is readily 
known by its flowers being very small and of a pale 
lilac colour.— Horticultural Tramactione. 

____ ? _ 

RESEARCHES ON LIGHT.* 

(Cuntinued from /mge 6i.J • 

Da. Ryan has shown the necessitv of .some care in 
the use of the iodide of potassium, into a solution of 
which, Mr. Talbot reccomnicnds tlie nitrated paper 
to be placed for a few minutes. If the paper is left 
too long in such a solution, the iodide of silver will 
be dissolved, that salt being soluble in an excess of 
iodide of potassium. Simply passing the paper 
throuj^h the solution appears to answer every pur¬ 
pose effectually. Mr. CoUen has modified' Mr. 
Talbot’s process, by brushing over the paper with a 
weak solution of the ammomo-hitrute of silver, and 
n using the same solution in combination with the 
gallic acid, instead of the nitrate of silver. It does 
not, however, appear to me that any advantage is 
gained by this mode of proceeding. A careful ad¬ 
justment of the best proportions of the ingredients 
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recommended by Mr. Fox Talbot, will be found to 
afford better results in a shorter time. 

“ This calotype paper is capable of being used for 
the production of positive photographs by one pro¬ 
cess. Mr. Talbot, in lus specification, thus describes 
his method :—‘ A sheet of sensitive calotype paper 
is exposed to the daylight for a few seconds, or un¬ 
til a visible discoloration or browning of its surface 
takes place ; Aeii i^ is to be dipped into a solution 
of iodide of potassium, consisting of 500 grains tg 
.iinc pint of jyater. The visible discolora^on is ap¬ 
parently removed by this immersion; such, how¬ 
ever, is not really the case, for if the paper were 
dipped into a solution of gallo-nitrate of silver, it 
wpnld speedily blacken all over. When the paper 
IS removed from the iodide of potassium, it is washed 
in water, and dried with blotting paper. It is then 
jilaupl in the camera obscura, and, after five or ten 
minutes, it is removed therefrom, and washed with 
gallo-iiitrate of silver, and warmed, as before directed. 
Engravings may be copied in the same way, and 
positive copies of them produced, but reversed from 
right to Irft. For this purjiose a sheet of calotype 
paper is exposed to the daylight to darken it, as be¬ 
fore inent toned; but it should be darkened rather 
more than when intended to be acted upon in the 
tamera. 'fhe engraving and the calotype paper 
must be pressed into contact by screws or otherwise, 
and placeil in the sunshine, and fhe copy will be 
produced in a few minutes. If the copy^s not suffi¬ 
ciently distuict, it must be strengthened by me^siof 
gallo-nitr«tc of silver.’* 

“ No other paper, which has yet been discovered, 
is sufficient!^ sensitive to luminous ufcncy to admit 
of its being used for taking portraits from the life. 
Portraits of exceeding beauty and fidelity, may be 
procured without difficulty, by paying strict atten¬ 
tion tW Mr. T.ilbot’s directions for preparing calo¬ 
type paper. 'J he inventoi jirefers for this purpose, 
a c.amera the focal length of whose lens, is not more 
than three or four times the size of the aperture; 
and the head of the person whose jiortrait is to be 
teken, must be kept a-s steady as possible; and, 
upon pointing the camera at it, an image is received *] 
on the sensitive calotype paper. No very good re¬ 
sult can be expected, unless the paper is sufficiently 
sensitive to give a good image in twmty or thirty 
seconds. Mr. Talbot thinks he gains considerable 
advantage by carrying on the process i.i the open 
air, under a serene sky, without sunshine; or if 
sunsbintMs employed,an screen of blue glass should 
be Used <• defend the eyes from too much glare, and 
thus prevent that distortion of feature which would 
otherwise arise.” 

Next, of * 

The Chromatype. 

“ M. E. Becqucrel has investigated, with consi¬ 
derable care, the action of chromic acid on organic 
bodies under the influence of light; and he has 
shown that the darkening is dependent upon the 
nature of the size used on the paper. Perceiving 
this, it occurred to him that the application of starch 
as a'size to the paper, pleasing effects might be pro- 
duced, by the agen^ of iodine, and the result was 
satisfactory. 

“ According to Becquerel’s method, a sizing of 
starch is applied very evenly over the paper; it is 
then steeped in a concentrated solution of the bich¬ 
romate of potash, and dried. Pictures are taken in 
the usual way, and the paper is washed and dried. 

* Repertory of Patent Inventions. 


^en dry, it is immersed in a weak oicoltolie.sehi. 
tion of iodine, and mfterwarda, when it has remained 
in it some time, it is rinsed itt water, and carefully 
dried between folds of blotting paper. If tlie draw¬ 
ing is not considered to be si^dently distipet, the 
immersion may be repeated, until it becomee so. 
The effect is not improved by using a more concen- 
trq^d solution of iodine. When the paper is wet, 
the shades of the picture are of a very fine bine, but; 
when it is dry, they become of a deep violet. If 
while the photograph is still wet, it be covered 
with a layer of gum-arabic, the cotour of fte draw¬ 
ing Ls greatly preserved, and it is more beaptifal 
when dry. 

” The metallic chromates have been thought to be 
compounds of too permanent a character to change 
under solar influence. Many of them, however, It 
will be found deepen in t»lour by exposure; and 
the chromate of mercury has been found to undergo 
a very remarkable change. Paper was prepared with 
the bichloride of mercury (corrosive sublimate) and 
the chromate of potash, and exposed with an en¬ 
graving upon it foi some hours. There were evi¬ 
dently some change of colour, but it was very slight, 
over the exposed parts. Ibis was placed aside, and 
remained in a dark drawer for two or three months 
without being noticed. It was then found to have 
become through its substance semi-metallio, and 
botli on the front and back of the paper, a tolerably 
good impression of the engraving was visible. 

” Whilst these pages have lieen going throng the 
press, the author has discovered a very beautiful 
variation of the chromatype. A neutral solution of 
the chloride of gold is mixed with an equal quantity 
of the bichromate qf potash. Paper is washed with 
this solution, and dried nedr the fire. On exposing 
this paper to light, it speedily changes, first to a deep 
brown, and ultimately to bluish black. If an en¬ 
graving IS superpefled, we have a negative copy, blue 
or brown, upon a yellow ground. If this photo¬ 
graph is placed in clean water, and allowed to re- 
mam in it for some hours, very singular changes take 
place. The yellow salt is all dissolved out, and 
those parts of the paper left beautifully white. All 
the dark portions of the paper become more decided 
in their character, and accordingly as the solariza- 
tion has Been prolonged, or otherwise, or the light 
has been more or less intense, we have either crim~ 
son, blue brown, or deep black negative photographs 
of a most beattti|ul character.” 

The section on the colour of flowdra, acknow¬ 
ledged to be derived from Sir John Hersohel’s Re¬ 
searches, is very attractive, as a result, Mr. Hunt, 
observes; 

“ From an examination of these admirably re¬ 
searches by Sir John Herschel on the colouring 
matters of plants, it will be seen that the action Of the 
sun’s rays is to destroy the colour, effecting ' a sort 
of chromatic analysis, in which two diitinct elements 
of colour are separated, by destroying the one and 
leaving the other outstanding.' Tbe action is con¬ 
fined within the visible spectrum, and thus a broad 
distinction is exhibited between the action of the 
sun’s rays on vegetable juices and On argentine com¬ 
pounds, the latter being most sensibly,afiected by 
the ‘ invisible rays ’ beyond the violet. , 

” It may also be observed, that the rays efiective 
in destroying a given tint are in a great many oasesj 
those whose union produces a colour complimentary 
to the tint destroy^, or, at least, one belonging to 
that class of colours to which such complimentary 
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tint may be referred. For example, yellows tciid« 
ing towards orange are destroyed witli more energy 
by the blue rays j blues by the red, orange, and 
yellow rays j purples and pinks by yellow and green 
rays.” 

(To 6e conltHued.) 


PRESERVATION OF WOOD. 

Mr, Alexandkr Pakkks, of Birmingham, itas 
patented the following improvements in preparing 
solutions of vegetable and animal matters, tor pre¬ 
serving wood and other substances. 

The substance employed is eupion, or the bisnl- 
phuret or other sulphuret of carbon, llie vegetable 
matters referred to are India-rubber, gnni mastic, 
and other gums and resins ; and the animal matter 
is phosphorus. 

To form a solution of india-rubber, the jiatentee 
adds to each half pound of that substance two pounds 
of either of the above solvents, (preferring the bisul- 
phnret of carbon, on account of its rapid volatilisa¬ 
tion), which he says will dissolve it, without heat, 
quicker than any other solvent hitherto employed; 
and the solution, thus produced, is passed through 
a linen or other strainer, to remove a^ imparities 
that may exist in the India-rubber. IW solution 
is now ready for use, either in combination with 
other substances, such as sulphur, for the purpose 
of impregnating wood; or <done, as a waterproof 
coating; it should be kept either in closed vessels, 
or under water, to preserve its moisture. For some 
purposes, the solution is made by adding a quarter 
of a ])ound of bisuiphuret of carbon, and three 
pounds of turpentine or naphtha, to each pound of 
India-rubber. ^ 

When a solid mass or block is required, seven 
pounds of the bisuiphuret of carbon are added to 
every ten pounds of the India-rubber ; and this mix¬ 
ture, after remabing in a close vwsel for about two 
hours, will be soft enough to be kneaded by hand 
or machinery, and formed into blocks. These blocks 
may be dried in the open air; but it is preferred to 
place the moulds conftuning them, in a stove, heated 
to from 70° to 10.5° Fahr., with a refrigerator at¬ 
tached, to collect the bisuiphuret of carbofi, as it 
passes off. After this drying is eiTei'ted, the blocks 
may be cut into threads or strands, if desiied, wliich 
will, according to the patentee’s statement, possess 
the original eluticity ff undissolved India-rubber. 

The bisuiphuret of carbon, or the other solvent, is 
also used, as above mention^, fof dissolving gum 
copal, mastic, amber, lac, or other gums and resins, 
to be employed for preserving wood, manufacturing 
varnishes, and other uses; and, for some purposes, 
a portion of India-rubber, in solution, may be like¬ 
wise mixed with the gums or resins. Six pounds of 
the solvent may be used to each pound of gum or 
resin; but these proportions will vary according to 
circumstances. The addition of one ounce of cam¬ 
phor, or four ounces qf sulphuric ether, will fac^itale 
the action of the solvent above named. 

The solution of phosphorous is prepared by ad¬ 
ding to each pound of that substance fifteen pounds 
of the bisuiphuret or other sulphuret of carbon, and 
then thoroughly agitating mixture. This solu¬ 
tion is applicable to various uses; and amongst 
others, the patentee employs it for obtmning deposits 
pf meial t^n non-metallic substances, either by 
combinim tt with the substance on which it is to be 
deposited) as in the case of wax, or by coating the 
surface thereof. Any of the known preparations of 


wax may be treated in this way; but the one pre¬ 
ferred by the patentee is composed of from six 
ounces to eight ounces of the solution, five pounds 
of wax, and five pounds of deer’s suet, melted to¬ 
gether at a low heat, on account of the infiammable 
nature of the phosphorous. The article formed of 
this composition is acted upon byasolution of silver 
or gold, in the manner hereafter dweribed, with re¬ 
spect to articles wliich have been c^ted with the 
solution. 

If the !|plution is to be applied to the surface of 
thl! article, an addition is made to it of one pound 
of wax or tallow, one pint of spirits of turpentine, 
ai^ two ounces of India-rubber, dissolved, with one 
pound of asphalte, in bisuiphuret of rarbon, fot 
every pound of phosphorus contained in the solu¬ 
tion ; the wax or tallow being first melted, the solu¬ 
tion of India-rubber and asphalte is stirred in ; ’.hen 
tlie turpentine, and after tW the solution of phos¬ 
phorous is added. The solution, prepared in this 
manner, is applied to the surfares of non-metallie 
substances, such as wood, flowers, &c., by immer¬ 
sion, or brushing , the artiele is then imnfcrsed in a 
dilate solution of nitraie of silver, chloride of gold, 
or other suitable metallic solution, and in a few 
minutes the surface is covered with a fine film of 
metal, sulficient to ensure a deposit of any required 
thickness, the article lieing connected with any of 
the electrical apparatus at present employed for 
coating articles with metal. The solution, preferred 
t(s bq used, is prepared by dissolving four ounces of 
jSilver in nitric acid, and afterwards diluting the 
same with twelve gallons of water; the gold solution 
is formed by dissolving one ounce of gold in nftro- 
muriatic acid, and then diluting it with ten gallons 
of water. 

VARIET1E.S. 

Erection of Stova, — In an anonymous paper 
‘on the injuries occasioned by breathing impure .sir 
in close apartments,’ it is recommended that stoves 
should be construeted of masonry throughout, as in 
many other countries, or of fire-tiles, or porcelain 
platM imbedded in mortar, with well-regulated flues, 
as they would then be far preferable t4 oi>eii fire¬ 
places, the substitution of iroperfix't conductors of 
heat being ^t only consistent with the prini-iples of 
economy in the preservation of heat, and its more 
uniform distribution through apartments, but more 
salubrious than the methods usually resorted to m 
this country, of warming aiii by contact frith iron 
stoves or pipes. » 

To destroy Insects on Trees, Shrubs, ^*e.—Tie 
up some flowers of sulphur in | piece of gaiixe, and 
dust the plants with it. 

Tracing Paper .—In order to prepare a beautiftil, 
transparent, colourless paper, it is best to employ 
the varnish formed with Damara resin in the follow¬ 
ing way :—^The sheets intended for this purpose are 
laid flat on each other, and the varnish spread over 
the uppermost sheet by means of a brush, until the 
paper appears perfectly colourless, without, however, 
the liquid therein being visible. The first sheet is 
then removed, hung up for drying, and the second 
treated in the same way. After being dried this 
paper is capable of being written on, either with 
chalk and pencil or steel pens. It preserves its 
colourless transparency with becoming yellow, as is 
frequently the case with that prepared in any other 
way: it is at the same time cheap, and the operation 
gives very little trouble .—From the German. 
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STEINITZ’S IMPROVED CIRCULAR 
STAIRCASE. 

The iiigcniously constructed circular staircase of 
wliich wc have given a sketch on th^ previous page, 
is taken from a model exhibited by the inventor, in 
the Exhibition of Works of Decorative Art, at King 
Street, Saint James's, an account of which we have 
given in former numbers. It is one of the super¬ 
numerary articles on the landing-place, and has re¬ 
ference to some specimens of wood-flooring, wain¬ 
scoting, &.C., manufactured also by the inventor, at 
tlie East London Saw Mills, Berner Street, Com¬ 
mercial Road, East. * 

The demand for specimens of inlaid flooring, both 
in stone and wood, for decorating doors of the fore¬ 
courts, galleries, halls, staircases, gic., of the new 
Houses of Parliament, has not been of less consi¬ 
deration than the decoration of the windows with 
stained glass, or the doors and walls with carvings 
and paintings. It evidently appears from Mr. 
Barry's plan, that the flooring will be a very im¬ 
portant consideration in the ornamental arrange¬ 
ments of the building j and the designs already 
submitted exhibit much taste and skill. Among 
the many specimens of mosaic pavement: tesselatcd, 
enciiutic and inlaid tiles, as well as those composed 
of variegated stone and marble ; those composed of 
wood appear of a very substantial and durable 
cliaracter ; in fact, the adoption of inlaid wood for 
the corridors, galleries and halls, &c., is just suitable 
for tile building they are required for, where beauty 
and durability are an important consideration. 

Tlie design for the staircase is very simple and 
complete ; and is the adaptation of two staircases 
comprisisl in one, whereby the facilities of going up 
.and coming down are obtained in the same stair¬ 
case, williout collision. It will be jierceivod in the 
sketch, that the one comparlmeiit for going up is 
surbased with ornamental wood pannoling; and 
the Ollier for coming down, with hangings to shew 
the object clearer, whilst arrangments might be 
made for doors at the top to .suit. 

METALLIZ.ATION OF WOOD. 
Several attempts have beentnade to render wood 
thoroughly impervious to rot, the ravages of insects, 
and the action of fire. To some extent, the patents 
of Kyan, Margary, Boucherie, and Barnett have 
succeeded in this object. The merit of the ievention 
which we ore now about to*consider is, that it does 
not merely impregnate timber and other vegetable 
substances with metallic preparations, (those hitherto 
employed have been the expensive ones of mercury 
and copper,) but by means ot chemical decomposi¬ 
tion it actually fossilizes, so to speak, the substance 
acted upon, wid by a combination of agencies, aU of 
them quite inconsiderable in point of cost, creates of 
the wood an entirely now insoluble, durable, and 
uninflammable matter. 

Mr. .Tames Mar.sb, the CSiemist of the Dockyard 
at Woolwich, so long ago as Octolier 1841, carefully 
examined the details of the process under review, 
and expressed a strong and unqualified opinioA as 
to the thoroughly effectual nature of the means em¬ 
ployed to carry out all the objects specified in the 
patent. Mr. George Stephenson, the Engineer, in 
like manner, in July, 1843/minutely examined the 
process, and pronounced it to be the best devised to 
insure indestructibility. “ I have examined," adds 
Mr. Stejphenson, “ Mr.. Payne's prospectus on the 
merit of the invention, and I do not think he ad¬ 


vances too much in his eulogium of the process. 
This method of preserving wood must be of immense 
value in countries where houses are built of wood." 

We might tlierefore a priori proiiounee that the 
objects contemplated are likely to be realized by 
the process. Ihese objects are,'as respects wood, 
Ist. To render it entirely proof against dry rot. 
2nd. Capable of resisting the ravages of insects. 
3rd. Uninflammable. If these results could be ob¬ 
tained at a small expense and in a short period, and 
the metallized wood be rendered'elastic or non-elas¬ 
tic as required, and be so granulated externally and 
internally,fas to adapt it with perfect safety for pave- 
m^ts, and other puiqioBes, we might reasonably 
anticipate from such an invention, a revolution in 
some of the most important branches of industry ; 
in the first place, from the value it would give to 
timber forests in the vicinity of railways and similar 
undertakings, it would create a new relation between 
the proprietors of forests and the projectors of shch 
undertakings, and indeed affect the modus nperaruU 
of various professions connected with the mechan¬ 
ical arts, front the engineer and shipbuilder to the. 
mechanic and carpenter. 

A descriptUm of the process, however irilTpcrfect it 
may be, will enable us to form some opinion of its 
probable result. The substance operated upon is 
first placed in a vacuum in a solution of sul|ihatu of 
iron, which is made thoroughly to saturate it by ex¬ 
haustion an«^ pressure. A similar process is then 
followed with a solution of the muri.xte of lime, and 
within the pares of the wood there is thus created, 
bysdecomposition, an insoluble sulphate of lime. It 
^us appears that the principle acted upon by the 
inventor was that the source of decay exists in the 
very nature au£ properties of the wood itself, and 
that a complete change must be effected in its strm;- 
ture by the permeation of a substance ciqiable of re¬ 
sisting external influences, and .arresting internal 
decay. By previously discovered proccsse.x, vArions 
metallic oxides and sdkalies had been, by means of 
exhaustion and pressure, introduced into the I'ells of 
the wood ;(,but it was reserved for Mr. Payne’s in¬ 
genuity to overcome an objection common to all 
these processes, viz., the liability to a disunion of 
‘the solutions. This difficult^ is met by the intro¬ 
duction of certain saline substances win ch prevent 
any such disunion-taking place; and herein congi.sts 
much of the merit of the patent. 

The most porous, the softest and consequently the 
chnipest wood, under this procj-ss are rendered 
equal, in point of usefulness, durability and strength, 
to the hardest and best descriptions of timbhlr. Not 
only is the beech rendered equal to the,oak, but 
made to partake of metallic qualities, even more 
lasting than the timber which at present exceeds it 
threefold in price. We may pass over, in this plaix;, 
with a cursory mention, the economical advantages 
of the process for other than railway purposes'. 
Wood so prepared, even d*al, becomes susceptible 
of the finest polish, and moreover, by the use of 
certain solutions, can be stained throughout with 
any variety of mlour. In ship-building and house¬ 
building it would come into advantageous use, with 
the peculiar recommendation that the inferior w6o<ls 
of home and colonial growth would become at once 
more valuable in the market, • 

To return, however, to railways: several experi¬ 
ments have been made with the process to lest its 
a\) Hcability not only for railway aleejiCrs, hut ac- 
t lally as a substitute for iron rails. A wooden 
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tramway was laid down near Vauxhall, ou which 
near 9,‘)00 niilea were travelled, equal in traffic, it 
waa calculated, to a year of a great Ibe, without any 
jievci‘i>tible deterioration of the machinery; without 
even the obliteration of the aaw marks on the beams; 
and 1,000 inilcs of this tralfic were performed with 
.10 cwt. of fuel, costing about lOs., being less than 
one halfpcn^ jier mile. It is to be observed, tliat 
the surfeice, raistawce of unprepared wood is about 
bO per mit. graater than that of iron. On prepaaed 
•• wood the i-esult is the reverse of this, gt the same 
time that the granulated surface oiTers a bite to%he 
wheels which enables the engines to mount incUna> 
tions impossible ui>on an iron railway. The process 
is also extensively used at present on the viaduct, 
ou the Dover line, between the Bricklayer's Arms 
and New Cross, two miles in length. The London 
and Guildford Junction line is to be entirely laid 
witli I’aynized timber rails, as well as sleepers. The 
Chain Pier at Brighton has recently undergone ex¬ 
tensive repairs by wood submitted to this process. 

It is, however, true that no artificial process will 
give to utiod all the properties of iron. Accord¬ 
ingly, it was found tliat the flange in ordinary use 
in the carriage wheels was likely, by its abrading ac¬ 
tion, to destroy tlie .edge of a wooden rail. To 
^'uiinterart this, an inventiou of a valuable character 
has origiimted out of the experience presented in tlie 
com se of the trials of the process uo^ under consi¬ 
deration. Mr. Prosser’s bevel wlieel^ acting as a 
guide to the carriage wheels, and by means of a 
groove [irceluding the jiossibility of the carriage go¬ 
ing off tin*, rails, renders the flange unnecessary. 
\V ifh this, The carriage-wheels may ^e perfectly flat 
on the cireiimfcrencc, and the risk just mentioned 
entirely obviated. 

11 is com puted that half a pound of iron in solu» 
lion sis required to Paynise one railway sleeper. 
There arc about 2000 sleepers to a mile ; this, cal- 
eulatiitg fourteen sleepers to the load of timber, will 
give about 113 loads for that length of railway, for 
the sleepers alone, requiring, of rourse, 2,000 times 
half a pound, or about half a ton of iron in solution. 
Pur 100 miles of railway, the result is in like mao-* 
tier fifty tcgis. 

Now fifty tons of copper, (used in other 1 £ 
metallixing processes,) at per ^22^0 
ton, co.st .. ,.^*0 

Fifty tons of iron, at £4 . 200 

Saving by this process, as compared with 1 £2050 

that employing cojjiier.J 

The practical result is, that taking all expenses 
into estimation, a load of timber may be effectually 
Payiiized at the expense to the public of fourteen 
shillings; and the sleepers of flSie mile of railway 
for £100. 

It should be stated, that there is a FVench process 
of a very different character, which also employs a 
solution of iron;—^viz. Dr. Bouclicrie’s method, 
which is to cut off the top and branches of trees, 
when tbe sap is rising, and plunge the end of the 
trunk cut close to the ground in a basin of fluid, 
whish capillary attraction draws up in place of the 
sap : a process evidently limited in application, and 
altogether unfitted for the preparation of log timber, 
or of wood to be in any way made up into furniture 
or parts of machinery. It should be observed, that 
it is the combination and chemical action of difierent 
elements, producing a new substance, with tlew 
physical characters, which constitute the merit of 
the inventiou. 


LOUD BEATS OF CLOCKS USBQ IN 
OBSERVATORIES. 

Mn. EtFrc has lately communicated to the Astro¬ 
nomical Society, a paper giving an explanation of a 
simple and easily applied method of obtaining very 
lond beats for tbe astronomical clock. The mode 
of constructing the apparatus is as follows 
Two pieces of thin brass arc placed at Bie sides 
of the frame-work of the clock, in length the same 
as tbe space between the pillars; in wid&, about 
two inches or more at pleasure; these pieces of brass 
are placed horizontally, at about the same altitude 
from the base as the axis of the escape-wheel pinion, 
and at right angles to it, or nearly so. They 
should be made of such a size as would insure a 
sound, distinct, sharp, and short. Tlie little tables 
can be made to any size. Upon these tables or 
plates two hammers ply,'supported by arbors at the 
same elevation as all the others. The pivots should 
be made small for easy motion. Tlie hammers aro 
intended to beat upon the middle of each brass 
table simultaneously with the drop proper of the 
escape wheel; through the agency of the pendulum, 
tliey are lifted alternately by the heels of the anchors 
of the pallets, assisted^y a passing spring similar to 
that used in the chronometer escapement. It has 
just been observed, that the arbors which support 
those little hammers are placed at the same elevation 
from the hose of the brass frame-work of tbe clock 
aa the escape-wheel arbor, but at the sides, and aa 
near to the edge as possible. About the centre, or 
midway between them, are affixed brass collets, about 
^ of an indi in thickness, and of an mch in diame¬ 
ter. Two slmider pieces of spring are secured to the 
collets by screwj^ passing through square holes 
formed longitudinally, to secure power of adjust¬ 
ment for bringing tbe arms into proper contact with 
the anchor of the pallets. The little hammers beat 
upon the plates or tables at one end, and at the other 
the lifting action takes place, assisted by tlie passing 
spring. The strokes upon these brass tabTes have a 
peculiar sharpness of tone, which can be accounted 
for in some measure, when it is considered that they 
are very difierent fVom the sounds produced by the 
teeth of the wheel itself; in the dead-beat escape¬ 
ment the teeth have a hiding motion in the moment 
of dropabut not impulse, for it is well known that 
that is subsequent to the sound. By such applica¬ 
tion it is proposed to obtoii^sound, so loud os to be 
diitinci in the moat storm}/ night t but as the constant 
connexion of such apparatus would neither be de- 
siiable as concerns the action of the clock, nor 
pleasant to the ear as a companion, a mode has 
been introduced of readily detaching it altogether. 
By a certain method, which shall be exphuned, the 
hammers are raised from the tables at one eiffi, and 
tlie arms at the other entirely disengaged from the 
anchor at the pallets, without inconvenience or dis¬ 
turbing action to the clock itself. The apparatus 
within is immediately, and at pleasure, acted upon 
through the agency of a bolt, which is placed ver¬ 
tically, immediately over the sixty minutes, or about 
two inches back, sufficiently long to reach a spring 
of hard brass, which is about half an inch wide, and 
which passes transvereety over the frame-work of the 
clock, and is fixed securely to the backboard of the 
clock-case. Now the mode in which the Sj|>ring 
nnites its action with the rest of the apparatus is by - 
slight cross-bars, which extend to the extremities 
of the sides of the frame, sa that the ends are imme¬ 
diately over the hammers, with which they are con- 
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nected by »ilk thread*. Therefore, by pressing down 
the bolt before named, -the hammers are allowed to 
fall into action, and do their duty simultaneously 
with the tectli of the wheel upon the pallets. While 
the little hammers are in action, the teeth of the 
wheel arc no longer heard. 

The Astronomer Royal declares by letter, that he 
has examined the plan, and is enabled to say that it 
answers completely for its proposed purpose ; and 
that it appears likely to bo very useful. Moreover, 
that the rate of the clock will not necessarily be die* 
turbed during the time of its connexion—though 
that will greatly depend on certain conditions. 


THE PENNY POST. 

Thb Rev. John Barlow, has just subinitted to the 
Royal Society, a very interesting communication on 
the chemii!al and mechaiiiciH processes, and the social 
influences of the Penny Post. Mr. Barlow said that 
he took this subject because it exhibited one of 
those instances where immense mental labour, in¬ 
genuity, and applied science were required to pro- >j 
da(;e the most fatniliar articles of common use. The 
notion of separating, by a system of stamps, the 
financial department of th% Post-ofSce from the 
transmission und delivery of lettei-s, originated with 
Mr. C. Whiting, fourteen years siiu*. This gentle¬ 
man has been rewarded by the government for the 
taste and mechanical .skill exhibited in the method in 
which he proposed to adjust his plan to the penny- 
rate adopted at the recommendation of Mr. Rowland 
Hill. With this notice of the history of letter- 
stamps, Mr. Barlow entered on the manufacture of 
the adhesive label. These are executed by Messrs. 
Perkins, Bacon, and Fetch, on Mr. Perkins’s prin¬ 
ciple of steel engraving by trans^r. The prowsss 
depends on tlie property of iron to become hard or 
soft as it receives or loses a small quantity of carbon, 
(bis WHS ilemonstrated by experinwnt; and the de¬ 
scription of the process was illustrated by the exhi¬ 
bition of hard and solt steel rollers, plates, and im¬ 
pressions furnished by Mes-srs Pei'kius and Co. Mr. 
Barlow laid great stress on the absolute identity of 
every engraving, however numerous, productd by 
this methotl. He then observed, that the engine- 
work on the adhesive labels is of so close a pattern, 
that it cannot be taken oft' by lithograph}^ or any 
similar contrivance, while, on the other hand, tlie 
eye is so accustomed to^notice alight diflercnces be¬ 
tween one face end another, that the most skilful 
imitators of a minute engraving of a human counten¬ 
ance (as that of the Sovereign on the label) could 
not possibly avoid such a deviation from what he 
was copying as would ensure the detection of a 
forgery. Mr. Barlow next adveited to the qualities 
of ttiocoloured inks with which tlie labels are printed. 
Though sufliciently permanent to withstand the 
eflects of sun-light, rain, &c., they would be dis¬ 
charged by any fraudulent attempt made to remove 
the obliterating stamp, for the purpose of issuing the 
label a second time. The gum used for fixing these 
labels to letters, Mr. Barlow described os being pro¬ 
bably derived from potato-starch, and therefore ])er- 
feedy, innoxious. The manufacture of the postage 
envelope is effected by many powerful, yet awurate 
machines. The paper is pervaded by coloured threads 
as a security a^nst firaud. When sent from the 
manufactory of Messrs. Dickinson, it is delivered to 
thfi firm of Messrs. De la Rue. It is there cut into 
lozenges by the engine of Mr. Wilson. One of these 
was exhibited, and its power contrasted with that of 


the old bookbinder's plough. Thirteen thousand 
five hundred lozenges for folding were cut in a few 
seconds. To exhibit the precision of this engine, 
1000 strips of paper, each exactly i^tli of an inch 
in width, were cut in the same short time. Previ¬ 
ously to being stamped, each lozenge hat a notch 
cut in each side, for the convenience of folding : this 
is done by an angular chisel. The envelopes are then 
stamped at Somerset House. The marine used for 
tfass purpose, combines the operation of printing and 
embossingc and was invented by ttie late Sir W,- 
Cofigrevc. Mr. C. Whiting enabled Mr. Barlow to 
exhibit the whole process, by sending one of these 
maghinea, which executed seveTol stamps, slightly 
differing in device from that on the postage env^ope. 
One of Mr. De la Rue’s folders also attended, and 
showeil the rapidity with which the envelopes are 
folded and gummed after they are stamped. ITie 
govemmeut envelopes employ at Messrs. Dela Rue’s 
thirty-nine folders on an average, and a quick hand 
can fold 3,500 in a day. Mr. Barlow then noticed 
some statistical conclusions. One engraving on Mr. 
Perkin's liard steel roller will afford l,68(htransfers 
to soft steel plates: these again will, when hardened, 
admit of 60,000 impressions being pulled from each 
other, so that one original wijl afford 100,800,000 
impressions of labels, enough to paper one tliousamf 
apai tinents twenty-four feet by fifteen feet, and twelve 
feet high, maxing allowance for door, two windows, 
chimney, pi^ glass, and dado. Twelve years ago, 
common envelopes were sold Is. the dozen: now, 

S ie postage envelope, with its medallion, may be 
ought, wholesale, at half a farthing (exclusive of 
the stamp), and yet, though the manufafturc is pe¬ 
culiarly costly, it returns a small profit to the 
Govenimcnt. More than two hundred and twenty 
millions of chargeable letters were posted in 1843. 
Now, taking a common sized letter as an uiii%, this 
quantity would pave a road twenty-five yards wide, 
(the average width of Oxford Street, [lavament in¬ 
cluded) fr^iii the General Post Ofiiw in London, to 
the entrance of Oxford. Or, supposing all the 
letter-boxes in the United Kingdom to be opes 
twelve hours in the day, an4 to communicate with 
one large spout, the letters would k|^p flowing 
through it at the mean rate of fourteen in a second. 
Mr. Barlow th#n briefly noticed some of the social 
advantages dt the penny post. He touched on the 
strength and permanence it afforded to tlie influ¬ 
ence of home—on the motives for self-education • 
which it supplied—on the aj^ it ministered to the 
inquirer after truth. He stated, that ii|t present 
about five millions sterling are forwarded through 
the Post-office by money-orders, and noticed the 
advantage of this mrangement to all, but especially 
the humbler ranks. He asserted that nothing is too 
valuable or too fragUe to be trusted to this cheap 
conveyance: birds’ eggs and diamonds, living in¬ 
sects, and watches, pills, plaistera, and bills of ex¬ 
change, are committed to it with equal confidence. 
Mr. Bagster sends each sheet of his Polyglott edition 
of the Holy Scriptures ten times through the Post- 
office, some of these trsnsmisiions being to learned 
men residing at a distance from London, so that 
under the old system the postage on each volume of 
this work would have amounted to £16b. Mr. 
Barlow concluded by a short but expressive quota¬ 
tion from an anonymous writer, declaratory of the 
manifold benefits of the Penny Post, and of the ob¬ 
ligations which the country owes to the originator of 
the system. 
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PRICE’S MACHINE FOR BLOCKING AND 
PRESSING STRAW BONNSTS, 

A BtocKEK named Vinecnt Price becamg so afflicted 
from nn aneuri-stn, that lie found he inuHt abandon 
the buainess unless he could contrive a machine which 
would eft’ect the pressing without the bodily pressure. 
He accordingly set about the task, aiid*ha.s succeeded 
so well, as to produce an apparatus by which, not 
only the bodily jircssure is dispensed with, but twice 
the number of bonnets is pressed in a given time, 
than tlin be turned out of hand in any other way. 
The {Society of Arts awarded to Mr. Price their silver 
medal for his invention ; and our present account of 
it is made up partly from the last parl^ of their 
Traniactioni, and partly from some communications 
made directly to ourselves by the inventor. 

A is one of the blocks in a position to receive a 
bonnet; B it the box iron with its handle C, which 
is hung with double joints and swivel to tlie lever D, 
which is connected to the treadle E, by means of 
the vertical bar of iron F, the weightHif which is 
suffleient to over-bakuce the box-iron B aud the 
treadle £. 

Instead^ of standing •as usual, the blocker sits cm 
a stool, aipl by his feet on the treadle lowers the 
box-iron, pressure of which be can vary from an 
ounce to upwards of 5 cwt,, and which he can also 
guide and turn in any direction by the handle C. 

llie middle upright bars, H and I of the frame, 
are made double, to serve as guides to the lever D 
and treadle E, and also to receive the movable 
cross bar, which supports the block.. When the 
sides are to be blocked, the axis is drawn forward 
out of the metal socket, and the block placed on 
the end of it. To the axis is attached an arm 
which is moved by either hand of the blocker, so 
that the bonnet may be turned quickly round under 
the iron: the arm has a balance weight. 

'O O is a net atretched across the whole space be¬ 
fore the blocker, on which the bonnet may be laid. 
P and Q are-two shelves on which to place blocks of 
different dses. 


EFFECTS OP CAMPHOR ON CUT 
FLOWERS. 

Thb stimulant effecta of camphor npon the hiwMB 
and some other animal bodies are wdl known ( but 
Aose on vegetables ere not only new, but astonidir 
ing in their nature. A piece of the woody stem of 
the tulip-tree, with one flower and two leaves, taken 
out ofa pot of water, containing several other flowers 
of the same plant, all, to appearance, in the same 
state, was placed in eight ounces of water, which had 
been stirred np for some time with one scnq^le of 
good camphor; while die others, though (hey had 
the benefit of a larger quantity of water, were sensi* 
bly droopii^. The two leaves first elevated them* 
selves condderably on their footstalks; the flower 
expanded more than in a natural state; the stamina 
orchives receded from the pistillum ; and the three 
leaves of the calyx, or flower cup, were remarkably 
reflected back, and grew extremely rigid and elastim 
The internal surface of the petals of the flower, per¬ 
spired considerably, though a dmilar perspiration 
could not be perceived in the flowers of the same 
plant, in the same room and temperature. The 
camphorated plant continued in a very invigorated 
state for two whole days, after which it began to 
droop ; but the leaves drooped and decayed sooner 
than the flower. The other flowers and leaves of 
the tulip-tree left in simple water, did not live more 
than half as long as that in the water impregnated 
with camphor. Notwithstanding these surprising 
effects, no odour of camphor could be traced in any 
part of the branch, except what was immersed in the 
fluid. This circumstance seems to render it proba¬ 
ble that the c.'mphor was not absorbed-by pknt, 

but that it exerted Jls remarkable influence entirely 
through the solids to which it was immediately ap¬ 
plied. The appearance, however, was very striking, 
aud might be compared to the beneficial effects of 
opium on the hivnan constitution. Several other 
experiments were made with enmphor on plants, in 
all of which it was very evident that camphor operated 
as a powerful and wholesome stimulant. A stalk of 
yellow iris, with one expanded flower, was taken out 
of a phial of water, in which it had been placed more 
than a day. The flower had begun to droop; but, 
in a very few minutes after tieing put in a pWl of 
the samik size, containing a few grains of camphor, 
it began to revive, and continued in a vigorous state 
for many hours. As camphq^ is but very sparingly 
soluble in water, it it naturu lo conclude tliat the 
stimulant effectsswere produced by a very small part 
of the quantity mingled with the water. This dis¬ 
covery might induce us to make experiments with 
camphor as a manure, if the exjiense of trying them 
on a scale sufficiently large were not excessive. But 
still, we may apply the camphor in the manner be¬ 
fore mentioned; and can that be termed a useless 
purpose ? A few grsins of camphor, acting as a 
corfflal, will revive a drooping plant, increase its 
beau^, and prolong its existence. In the eye of a 
florist, these are objects of no ^ean importance. 

This observation is given on the authority of 
Burt's observations on the curiosities of nature, and 
may be accurate, but the experiment is so easily 
tried on common floweita, that every body should 
try for himself in as many ways as are available to 
him. We remember well, however, seeing a gentle¬ 
man from a distance unpack a box of oamations and 
picotees, which looked shrivelled and bod; all wh 
heard from bim at the time was that he bad ‘*pnt 
too much,” and afterwards, while bewailing his &te. 
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“ I have made it too strong.” From these we 
gathered that he had mixed something with the 
water in which the flowers were placed for travelling, 
but what that something was we heard from a third 
person, who seemed to rejoice at the failure, and who 
iiiforined us it was nitre ; we were then assured that 
a little nitre was a very good thing for flowers that 
had to be kept long after they were rut. We con¬ 
fess our ignorance of these things, having always 
found jilain water sufficient for our purpose; but, if 
anything half so advantageous as is pointed out in 
this paper be found, for the use of those who travel 
far with flowers, it will be of great service. All we 
recommend is that people satisfy themselves by ac¬ 
tual and repeated experiments before they venture 
to adopt it with their show flowers, for every bloom 
is an object on the day of exliibition, and nothing 
should induce them to i^n the risk of spoiling one 
Ml their endeavours to improve it. 

ERRATIC BLOCKS. 

Onb of the most curious subjects of modem re¬ 
search, relates to what are called Erratic blocks, or 
large mas-ses of rock sometimes rounded, and often 
lingular and unworn, which after having been de¬ 
tached from their native beds, have been transported 
by some unknown power to great distances. The 
must remarkable of these occupy a belt along the 
Jura range, about 800 feet above the lake of Neuf- 
chatel. These granitic masses must have travelled 
sixty or seventy miles from those parts of the Alps 
where alone the .same granite occurs ; but it is diffi¬ 
cult to assign any known ])ower by which such 
masses could have been conveyed. The most re¬ 
markable of these blocks, the jPieire a Dot, or 
Toadstonc, was, as Professor Playfair informed the 
writer of this article, 64 feet long, 32 high, and 16 
w’ide*—numbers which are easily remembered. In 
the arctic regions, large blocks have been transported 
to distant localities by floating rafts of ice; and 
hence it has been supposed by M. Charpentier and 
M. Venetz, and also by Agassiz, that erratic blocks 
had bcim carried to their present sites by the exten¬ 
sion of existing glaciers, which, in tlie course of 
ages, have disajipeared or shrank back to tlieir pre¬ 
sent dimensions. 

The influence of icebergs, as the carrieisi.if blocks 
and boulders, has been very recently studied in 
America by Mr. Hayes and Dr. Jackson. In the 
Btate of Maine, erratic blocks have been traced to a 
distance of 126 miles from their native bed. Blocks 
of granular granite from Viborg, in Finland, have 
been found near St. Petersburg and Moscow, at dis¬ 
tances varying from 140 to 1 W leagues; and blocks 
of sandstohe have travelled from Lake Onega to 
Meinrl, a distance of 243 leagues. That icebergs 
[lerform, in many cases, the task of transportation, 
cannot be doubted. In the arctic regions, these ice¬ 
bergs are detached from glaciers which descend into 
the sea. When they tumble into the deep, ^uge 
waves are produced, which Uft up large vessels upon 
the shore. It appears from oral accounts, that 
th^ icebergs are above 200 feet high, and from two 
to fifteen miles in length; and from careful ad¬ 
measurement, some have been fomid from two to 
thirteen miles long. The limits on each side of the 
equator, beyond which icebergs are not found, are 
40" of north, and 36" of south latitude. 

The insufficiency of the glacial theory to account 

* Von Bill’ll Rives other measures, viz, .W feet long, 46 
high, and 20 wide, or 40,eo() cubic Fsciich foot. 


for the movement of erratic blocks, has leil Mr. 
Hopkins, Professer Sedgwick, and others, to call to 
their aid the action of great currents of water, pro¬ 
duced by the upheaval of the bottom of the sea. In 
ordinary waves, the water is moved only to a small 
depth from the surface; but Mr. Seott Russell, in 
bis very valuable researches on tliis subject, has 
shewn, that when a solid mass bas^Jieen suddenly 
raised from U^neath the watesr, the surface of the 
fluid rises, in a similip' degree, and produces a wave of 
tranxlatvjm, which does not rise and fall like the 
cbinmon wave, but advances above the general level, 
and sweeps, at the same time, along the bottom of 
tl^ sea with a tremendous agency, capable of tran¬ 
sporting the largest boulders. Mr. Hopkins has 
deduced from calculation the probable effects of such 
waves when elevations of from 160 to 200 feet are 
assumed; but though this tlieory may explain the 
transport of certain classes of boulders, tliere are 
cases of erratic blocks not water-worn, to which it 
is less applicable; and Professor Forbes has men¬ 
tioned one of the bloct perches described by C'har- 
pentier, as situated on Mont Catogne,'^on a steep 
face of limestone, and at such c height above the bed 
of the Val de Ferret, that he considers it " impossi¬ 
ble to conceive a block of that aize deposited by the 
mere force of water,”— From a splendid paper 6tt 
Cuvier’s discoveries, in the North British Review, 
No. 1. 

t REFORM OF RAILWAYS, 

.The Secretary to the Society or Arts has lately 
' read a paper on the reformed system of laying out 
and coiistruct’ng railways, with a view to e.\teiiding 
the benefits of the railway system to every part of 
the United Kingdom. 

In 1839, Mr. WLihaw laid his plan of working 
single lines before the Institution of Civil Engineers, 
and in 1840, after completing a detailed survey of 
all the railways in the United Kingdom, and making 
practical ^.experiments to the extent of l.'),00U miles 
as to tlie working of the trains on all the British rail¬ 
ways at that time open to the public, revised a^d 
corrected his plans, and tlieu made it public in the 
” Railways of Great Britain and Ireland.” 

Since that period, the single way has made con¬ 
siderable progress, and engineers who scouted the 
idea of carfjring on a large amount of traffic by the 
reciprocating system, are now laying out some of the 
piiiieipal lines on this system in a moditied fonn, 
and it is understood that thc^reat Holyhaad line is 
to be constructed on this jiriueiple. ^ 

The mode of working a railway by this plan with 
any amount of traffic, may be thus described;— 

The distances between the terminal and the ucar'% 
est principal intermediate station, and between the 
two principal intermediate stations, are twenty miles 
respectively, which distances are made up of two 
engine-runs of equal lengths meeting together at the 
half-way stations. 

To illustrate the mode of exchanging the trains 
which takes place at the exchange .stations nearly 
simultaneously every hour, we need only describe 
this process between one of the terminal stations and 
the first principal intermediate fetation. 

An engine (No. 1) starts from terminal station 
A, and another (No. 2) from the first principal in¬ 
termediate station 1), as the clock strikes eight, at 
an average speed of twenty-five miles an hour, in¬ 
cluding stoppages; the engines No. 1 and No, 2 
will arrive by twenty-ftiir minutes after eight. 
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At the exchange station C, where each engine run 
ia fumiahcd with a large twiiitahle, capable of hold¬ 
ing the engine and tender together, an engine (No. 
3) is already on the up-line, ready to proi;ced with 
the up-train, and another (No. 4) on the down line, 
ready to proceed with the down train. 

The engines No. 1 and 2 which have juat arrived 
arc turned into the engine sheds on either aide, and 
the engines Nos. 3 and 4 are connected with the up 
and down truins resnoctively, and proceed forward 
precisely at 8 hours 30 minutes, there being six 
minutes (for the sake of example) allowed for thi 
exchange for attaching or detaching carriti^es, 
and for receiving and disembarking passengers. 

At 8 hours 54 minutes, engine No. 3 will arrive 
with the up-train at the arrival platform of the tef- 
minal station A, where the passengers and luggage 
will be dispatched by omnibuses, &c. 

In the meantime the nine o’clock down-train is 
preparing to start with engine No. 5, which ha.s its 
steam up, and is waiting for the nine o'clock bell to 
be rung, or bugle sounded. The clocks at each sta- 
tioh throughout are required to be of uniform con¬ 
struction, and by hrst-rate makers, and regulated 
twice in twT'nty-t'onr hours by means of the electro- 
galvanic telegraph, which is considered a necessary 
appendage to all main lines of railway. 

At twenty-four minutes past nine, engine No. 5 
will arrive with the second down-train at exchange 
station C, and engine No. 6 will also arrjsre witliin a 
minute before or after with a second up-train at the 
same station as on the first exchange ;< so, again, 
engines Nos 1 and 2 are ready to proceed on theaiigf- 
nal being given at 9 hours .30 minutes with the uj> 
and down-trains respectively; engines Nos. 5 and 
G are turned into the engine-sheds before, and 
prepared to make the next exchange at 9 hours 54 
minutes; engine No. 1 arrives at the terminal sta¬ 
tion A, as before, and engine No. 3 is again ready 
to start*with the ten o’clock train, and so the reci¬ 
procating process is continued throughout the twenty- 
four hours at each of the intermediate exchange 
stations. • 

Intervals of one hour each for the starting of the 
trains, and also ten mile runs are taken, merely for 
the sake of easy illustration, but intervals of ninety 
minutes, whidh would give sixteen daily trains, and 
longer runs, according to each particular case, would 
answer equally well. , ^ 

The estimated cost of (instruction ot a line 60 
miles in length, taking the prices throughout on a 
liberal scale, is, including stations, furnishings, plants, 
Ac., at the average rate of only 2s. 5d. 

per mile. » 

The annual revenue, with the amount of traffic, 
would amount to j£’324,339 Is. 4d ; and the an¬ 
nual cxjienses, inclnding fund for depreciation of 
locomotives and stock, &c., and interests on loans, 
Ae., jtni5,879 18a. 

Thus the dishneaementa would amount, on an 
average, to £bb-Tl per cent, on the gross revenue. 

The English railways at present 

in operation extend to ... 1,608 miles. 

The Scotch. 219 „ 

Th(» Irish. 80 „ 

Making a total of ... 1,907 
The latter ]>avt of this paper was devoted to a consi¬ 
deration of the atmospheric system of railways, gi¬ 
ving an account of its progress from the publication 
of Mr. Ballence’s jilan in 1821 to the present time. 


RESEARCHES ON LIGHT. 

{Vontinued frttm page Ti.) 

“ I may here, mention, that some very remark¬ 
able changes take place in the colours of many 
vegetable powders, in which we may least expect 
such alterations to 0 (x:ur. Experience has shown to 
the pharmacopolist the necessity of preserving the 
powdered leaves of the fox-glovc, the himtlook, the 
henbane,^ the aconite, and other green vegetable 
powders, of active medicinal powers, in the dark. 
It is found that these powders do not merely lose 
colour, passing slowly from a green into a slaty 
grey, and ultimately into a dirty yellow, but they .un¬ 
dergo some decomposition, by which, at the same 
time, they lose much of their medicinal activity, and 
indeed after a aeasem they become nearly inert. 

“ Few pharmaceutical articles suffer more in this 
re.spect than the powder oftthc jalap root; the ipe¬ 
cacuanha also loses much of its emetic powei' by 
exposure to Light. This is entirely independent of 
any action of the air or moisture. I have observed 
these deteriorating influences on those powders, 
which have been kept in the most carefully closed 
bottles. 

“ The powders of Coscarilla bark, of the Valerian 
root, and some others, particularly some of the 
varieties of rhubarb ami the ginger root, ate found 
to adhere with considerable flrraness to the sides of 
the bottlc-s ne.xt the Light, whereas the sides in 
skidow arc left clear. I have also observed that a 
de|KMit will take in a similar manner on the sides of 
bottles containing some of the vegetable tinctures. 
Tliis of course depends upon the same fiuiction which 
occasions camphor to be deposited in crystals upon 
the side of the glass next die Light, and maintains 
them there ; whereat if that side is turned from the 
Light, the crystaLs will be graduaUy removed and 
again deposited on those parts upon which die rays 
of Light first impinge. These phenomena must 
Imve been long ana often observed, yet we have not 
any satisfactory exjiUmution of them. It does, how¬ 
ever, appear, that we are advancing gradually towards 
the elucidation of these and many other matters, 
which have often excited die wonder of observers 
without leading to any particular enquiry. 

Under the “ Germination of Seeds,” we find the 
following:— 

” One ?ery remadtable result must be notkaid. 
Under all circumstances plauts bend iu a very decided 
manner towardt the Light, 'in aU my experiments 
with red fluid meclja they have as decidedly bent Jrum 
it. I do net know how to explain this as the effect 
of mere heat; it would appeal' that some property 
resides in the red rays which acts in opposition to 
die general law. Fuller investigadons are required 
on this point.” , 

We arc much struck with the following on 
The Aeration qf Plants. 

“ We have now certain knowledge. We know 
tliat all the carbon which forms the masses of the 
magnificent trees of the forests,, and of the herbs of 
the fields, has been .supplied from the atmosphere, to 
which it has been given by the ftincdons of animal 
life, and the necessities of animal existence. Man 
ami the whole of the oniiqal kingdom require, and 
take from the atmosphere, its oxygen for^their sup¬ 
port. It is this which inaintmns the spark of life, 
and the product of this combustion is carbonic acid, 
which is thrown off as the waste material, and which* 
deteriorates the air. TUr vegetable kingdom, how- 
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ever, drinks this noxious air j it appropriates one of 
the elements of this gas—carbon—and the other- 
oxygen—is liberated again to perform its services to 
the animal world. It is not possible to conceive a 
more perfect, a more beautiful system of harmonious 
arrangement than this, making the animal and the 
vegetable kingdoms mutually dependent. The 
existence of the one ceases when the other is de> 
stroyed. If the vegetable world was swept away, 
animal life would soon become extinct; and if all 
animal existence was brought to a close, the forest 
would fall, and the flowers of the fi«Id, which now 
clothe the earth with gladness, perish in the utter¬ 
ness of lamentable decay. It has been supposed that 
the vegetable world was called into existence long 
previous to the creation of animals, and to this pe¬ 
riod is referred the formation of the coal strata. 
There might have been an epoch when the disturbed 
condition of the earth—its earthquake shocks, and 
volcanic strugglings, may have poured so large a 
quantity of carbonic acid into the atmosphere, as to 
have rendered this planet unfit for the habitation of 
animals, until a teeming and most gigantic vegeta¬ 
tion, by exhausting it for their own supply, purified 
the air, and rendered the more quiet earth a fitting 
abode for creatures endowed with reason and with 
instinct. But such events do not appear again likely 
to occur, and it is not within range of probabilities 
that the animal or vegeteble kingdoms will ever 
have an independent existence.” 

Annexed is an attempt to account for the pro¬ 
perty possessed by certain animals of ! 

Sfting tn the Dark. ] 

“ It has been supposed that some animals may S 
have the power of distinguishing such colours, that 
is that their eyes are affected by those rays of high 
rcfrangibility, which produce no impression of Liffkt 
upon the eyes of man. M. Biot has, it would ap¬ 
pear, found that some such effect is produced upon 
the eyes of some of the nighWroving animals, by 
rays invisible to us. This may be. That which is 
darkneit to as when we come from the sunshine 
into it, is found after a little time, when the lenti¬ 
cular arrangement of the eye has been adjusted to 
the required condition, to produce the sensation of 
tolerable Light. May we not, fterefore, explain on 
the same principle, the power whidi the cat, the owl, 
and other animals possess of seeing hi circum¬ 
stances we m%ht regard as darkness Ixiis reason¬ 
ing is not calculat^to settle the question, whether 
the eyes of any animals receive sensations of Light 
from the rays of heat, or of those producing chemical 
change. It does appear to me that a brow distinc¬ 
tion is established between the solar influence, Heat, 
and the solar influence Light. That in many phe- 
nomena their operations so run together, that it is 
imjiosBible to separate the one from the other, I am 
ready to admit; and also that it world appear from 
the experiment of Delatoche that Light and Heat 
are convertible into one another. The curious fact, 
discovered by this philosopher, that radiating heat 
becomes more and ihore capable of penetrati(% glass 
as the temperature increases, till at a certain tem¬ 
perature tlm rays become luminous; almost seem to 
confirm this, did they stand alone. The results ob¬ 
tained by Mellon! with the solar rays do, as it ap¬ 
pears to n>e, compel us to consider Light and Hrat 
as two distinct powers, intimately connected with 
each other in their operations. 

[To be tspnlinued.] 


DECORATIONS OF ROOMS. 

Among the novelties of interior decoration is the 
following patented process by Mr. Drake, Surveyor, 
St. John’s Wood, “ for improvements in lining walls 
of houses.” 

They consist in covering walls with a lining of 
cotton or other cloth, coated on the back with a so¬ 
lution of caoutchouc. Where the walls have plain 
surfaces, the cloth is applied to them before the 
coating of caoutchouc is dry, and is',etained in its 
j^lace by means of wooden stretchers along the edges 
of the cloth, while the central parts of it are being 
rtbbed down. When the walls are panelled, styles 
or battens are to be formed by mixtures of sand or 
cement. The panels are then to be first covered 
oler with the cloth as before described, and after¬ 
wards the styles or battens, by which means a good 
finish will be given to the joinings ; but instead of 
first coating the cloth with varnish previous to ap¬ 
plying it to the styles or battens, the patentee puts 
a coat of varnish upon the latter, and then rubs on 
the cloth in such a manner that it may come in con¬ 
tact with, and adhere to, the various parts, as the 
members of monlding.«, Ac. , 

VARIETIES. 

Thin Watchet. —Mr. Mylere, of Islington, has 
patented an improvement by which watches having 
vertical movements may be made thinner and flatter 
than usual# This is effected chiefly by inverting the 
ftisee, that is, cutting it the reverse way. The pillar 
glate is aUb made with recesses, which are turned 
out* to reedve the end of the barrel containing the 
spring, ftisee, &c. 

To etcape the Effects of lAghtning. — Avoid 
standing under trees, to escape from the rain during 
a thunder storm, but boldly expose yourself to the 
wet; it will pre.scrve you from the lighriiing Avoid 
standing close to any metallic bodies, as lead pipes 
or iron railings, Ac. When in doors durmg a 
thunder-storm, sit or stand as near to the middle of 
the room as convenient; avoid standing at the win¬ 
dow, or‘.sitting near the wall. 

Light Phial for seeing the Time by a Watch at 
Night. —Dry phosphorous 1 part, olive oil 6 pafts, 
put them into a phial, cork it, and place it in warm 
water for two or three hours. For uii, pull out the 
cork, and sufficient light will be emitt^ to enable 
you to av the time by a watch. One bottle will 
last for years if well^corked as soon as used. jEther 
may be employed instead of olive oil. 

7b transfer Engravings to Plaster Cor/s.—Cover 
the plate withjnk, and jflilish its surface in the 
usual way ; then put a wall of paper round it, and 
when completed, pour in some finely powered 
plaster of Paris mixed in water; jerk the plate re¬ 
peatedly, to allow the air babbles to fly upwards, 
and let it stand one hour, then take the cast off the 
plate, and a very perfect impression will be the re¬ 
sult. 

Slugs, SfC .—To preserve your annuals, mari¬ 
golds, Ac., from slugs and other vermin, scatter long 
shag tobacco (not pig-tail) round the stems. It has 
been tried with much success. 

Substitute for Yeast. —Wheat flour, 8 lbs.’; water 
to make it of the consistence , of cream ; boil for an 
hour; then add sugar 1 lb.; yeast i pint; ferment. 

To free trees, S(e.,from W&rms and Caterpillars. 
—Flowers of sulphur, 1 part; starch, 3 parts; make 
into a paste with water, and supply hot with a 
painter's brush. 
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SCULPTURE MACHINE. 

This machine is tlie invention of an ingenious French¬ 
man, 'and some of its mechanical products may be 
seen in the quinquennial Exposition de VIndustrie, 
just opened at Paris. We have not ourselves seen 
the instrument itself, but copy the annexed repre¬ 
sentation from L'Illustration, wherein the machine 
is described ns a series of articulated parallelograin.s, 
which su.staiii between them a frame provided with 
arms, fitted with wheels and pinions; the neyves, the 
chains, and ropes, are innumerable ; the iron fingers 
have nails, pointed, round, and bevelcij, to serve as a 
vice, and to work spirally round a cylinder; and 
the arms being set in motion by a steam-engine, 
one of them pr(4lur.es in a block of marble in the 
most dclioate manner the respective features, as the 
hollows of the eyes, the projection of the nose, luid 
the several hairs; whilst the other arm rigorously 
follows the movements *01 the first, by means of 
two hammers working over each other, which rough- 
hew out the material; then, shears work over_the 
parts which the hammer has left; and, at length, in 
the course of an hour, a perfect bust is produced. 
The .specimens in the Exposition bear the name of 
M. Couteen. 

ON THE QUALITIES OP TIMBER AND 
DEALS. 

Mb. G. Baii.ey, Honorary Secretary to the Royal 
Institute of British Architects, has lately read to that 
Society the following important communication. % 

In the practical part of the profession of an archi¬ 
tect, and especially in those branches which occupy 
by far the greater portion of the time and labour of 
most of us, the security of our foundations is cer¬ 
tainly the most important objeeP to which we have 
to direct our attention,—the second in importance 
is undoubtedly the choice of our timber. The pro¬ 
perties of the various descriptions of wood coming 
under the denomination of timber, their relative 
strength and durability, their fitness for the various 
puiposea of building, with regard to their stiffness 
in different situation.s and under different conditions, 
have all been treated scientifically and practically, in 
a manner highly useful to the architect, and the re¬ 
sults have long been in our hands. 

Tlie attention of the profession has CTen been 
called, both in ancient and modern works, to the 
planliiig, growth, and felling of timber, and the 
varieties which local ^circumstances and soil may 
produce in the same species. Thai information of 
this kind is in the highest degree useful to the 
architect, and indeed indispensable to he known, is 
not to be doubted, and the important practical re¬ 
sults which may be derived from inquiries strictly 
scientific, must be familiar to all of us, who, on a 
former occasion, have had the pleasure of listening 
to the Botanical discourses of our friend Mr. Dick¬ 
son. But in the ordinary routine of our profession 
it is seldom, comparatively speaking, that we have 
to refer even to the original principles from WWch 
our practice is derived, and still less to questions 
connected with the organization and natural history 
of timber trees. 

^ The architect, in fact, hns seldom any connexion 
with the^ choice or conversion of his timber beyond 
certain limits. His choice is restricted to such qua¬ 
lities of timber, of such length and scantlings as he 
can find in the market, and on this point less infor¬ 
mation lias been placed iu the hands of the architect 


than any SIher connected with this subject. It has 
been thought, therefore, that a few words on the 
qiinlitie.s of timber, to be found in the market ns im¬ 
ported from the Baltic and from America, might 
not be unacceptable to the meeting. We will begin 
with European timber in the log, then proceed to 
American timber, and afterwards to the subject of 
deals. 

BALTIC TIMniCK. 

Memel Timber. —^The largcjst sujfply of square 
timber brought from any part of the Baltic to 
this Country at the present time is from Meracl,-. 
itijs divided into three qualities,—the best, termed 
crown, the best middling, and second, or brack 
Memel. 

‘Of the first quality little comes to the London 
market, but a considerable quantity to the outjiorts. 
It is of admirable quality and manufacture, nearly 
as clear of knots as the Riga timber, but not quite 
so close in the grain, nor so rigid, nor "so durable : 
the more free it is from knots, the more liable it is 
to be shaky at the core. The knotty timber is less 
liable to this defect at the heartt Irecause the knots 
serve as bolts tli rough the timber to k«ep all the 
parts together. Crown Memel timber is usually 
somewhat more than thirteen inches square, and the 
best of it i.s from twenty-eight to fifty-five feet long, 
that which is longer being usually knotty at the u jipiir 
extremity. The best middling is the highest quality 
of Memel tUnber commonly imported into London. 
Much, likewise, of the second middling, or braek 
tipber, cornes to the London market. The chief 
defect of this quality of timber is that it contains 
large knots, which renders it unfit to be cut into 
small scantlings. • 

Danttic Timber. —Whenever squared fir timber 
of great length and size, coupled with durability, is 
required, the Dantzic timber is to be employed. 
On the average, Dantzic timber is the loiig«.st and 
largest fir timber that comes here from any piqj| iu 
the Baltic. It may be procured, upon order, as 
much as seventy feet long and sixteen inelics square 
—it coimbonly runs fourteen or fifteen incbc.s square. 
The cheaper sort of brack timber has the dcfi'ct pf 
being full of large knots; the best middling is 
knotty in a moderate degree, but the exown P<ilish- 
squared Dantzic timber, that which has Deen squared 
in the province where it was felled, may be consi¬ 
dered, upa«.'the whole, the very best timber that tlie 
north of Europe supplies : next to that of Riga it is 
the moat durable of fir timber. 

^ The timber from Pillau, ^JConigsberg, sand .Stet¬ 
tin resembles that of Dantzic, but is rather eoar.ser 
in Hie ^ainand more knotty; that of Stettin, though 
not veiy long, is sometimes of very large size, as 
much as Wfenty inches square. 

Eiffa "fimber. —Riga used formerly to be the port 
from whence almost all the fir timber in the log, 
front twelve to thirteen inches square, required in 
vhis country for building purposes, wa.s imjiorted. 
As timber in the log, it is peculiarly applicable for 
beams, girders, and joists, being very rigid, and 
bending little under great weights; it is, moreover, 
very regularly squared, very straight, clear of knots, 
Straight in the grain, and very durable, owing 
to its rigidity and freedom froin knots. It is how¬ 
ever, more liable than some o|her timber to the 
defect of being rent and shaken at the heart, for 
which reason the fir timber from other ports on 
the eastern coast of the Baltic is hy many pre¬ 
ferred for building purposes, and less of this spe- 
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ries of timber is consequently now imported into 
this country. 

Formerly a considcnible quantity of timber in 
the log was importeil from Narva, St. Petersburg, 
and Archangel, but scarcely any now comes from 
these ports—the St. Petersburg timber is defective 
as being very subject to rend itself and became 
shaky as it dries. 

Norway 'timber .—Hut little timber, and that of 
small scantling, is flow supplied from Norway, al¬ 
though at ouc time large quantities were importW 
'from Longsound, Porsground, and Berwick, but 
owing to the change in the mode of taking the duty 
some years since, by which the small timber of 
Norway was made liable to the same duty as tthe 
large* timber from the Baltic (an exception being 
made only in favour of timber used in the Cornish 
mines), the importation of timber from that country 
almost ceased ; it is now, however, agam making 
Its appearance in the London market. Some of 
the superior Longsound timber is of an excellent 
quality, and is, perhaps, the must durable of hr 
timber. 

The tflnber from Clottenburg, Stockholm, and 
(lelfle, is not usually well squared, seldom exceeds 
tliii ty feel in length, indeed i.s generally niueU shorter, 
and has, moreover, the bad property of rending and 
necoming <haky if kept in the state of the log, so 
that unless iminediately converU'd, it \pses much of 
its value ; veiy little, however, of this timber is now 
iiiiportcd into England. • 

(To be conhauei.) « * 

NEW APPARATUS TO PREVENT * 
DROWNING. • 

JVIa. R. Grkvii.lis Pigot, of Old Cavendish Street, 
has patented the following improved Apparatus tor 
supporting tliehninaii bodyjwhen immersed in water, 
lor (Ilf )iuipose of jireveiiting Drowning. 

The imjirovfd rncthml of sujiporting the himi.an 
body m the water, which torins the subject of this 
jialeut, is intended to give the greatest jimount of 
auxiliary buoyancy to the human frame, in the 
smallest space consistent with eliieieucy, and witi^ 
the least possible ineonvenieiice to the wearer; it is 
adajited indbnii, and method of appliance, to Uiat 
part of the human frame which more particularly 
requires an additional buoyancy, and, at the same 
time, it IS applicable to all classes, and ffoth sexes— 
of eoiitinuul wearability, yet permitting at all times 
by its form, of siieii convenient concealment, as shall 
render iP iniperceptiWe to the eye of tlie common 
ob-a^rver. • 

Beeondly, as from long immersion in the water, at 
melement .seasons, even the strongest and most pro¬ 
ficient swimmers beeomc chilled, and the physical 
powers of endurance so much paralyzed and perished, 
that, though supported by such an agent as die im¬ 
proved ajiparatiis, few hut the hardy and inured could 
Hiirvivn a protracted immersion j it is of the utmost 
necessity, as a provision for die worst, that mariners 
and voyagers by sea should, as much as possible 
(in northern latitudes), clothe themselves warmly; 
wheteby they will be enabled to resist much longer 
the chill incident to long immersion, wdiich is more 
paitieiibirly felt abotit the kiudeys and region of the 
loins ; in which Sensitive part the blood soonest 
loses its calorie, and entails that palsy so fatal to the 
jihysical powers, to retain which, and to keep up the 
warmth in the lower limbs and trunk, the apparatus 
is combined in such a manner that it is both a buoy¬ 


ant power and a protection’ from the chUI of the 
water as will heieafter be described. 

The form and external appearance of the inven¬ 
tion, is a life-preserving sliirt front, or chemisette, 
to be worn over the shirt, and assuming then the ap¬ 
pearance of the front of that garment i containing 
within it an apparatus constructed with air-proof 
cells, of capacity proportioned to the weight and 
size of the wearer, coiumunicating with each other, 
and simultaneously inflatable by means of an air- 
valve, and enclosed between any two waterproof 
fabrics. Wh6n put on, by passing the head through 
the aperture, the front of tJie apparatus assumes its 
place exactly over and upon the cavity of the cliest 
I and lung.s ; forming, as it were, an additional artifi¬ 
cial lung, the laterad air-cells of whicii extending in 
a narrow band over cither shoulder, expand into the 
two slioulder flaps, that {all upon the scapulas, and 
are there confined by ties. • The shoulder flaps are 
fa.stened down upon the back region of the lungs by 
two loops, susjiended from their outer angles, 
through which the strings or bands affixed to tlie 
front of the apparatus, pass, and are then tied in 
front, whereby the whole is immoveably and safely 
fixed upon the rJiest and back, without the possibi¬ 
lity of slipping; the whole shielding, by its position, 
the chest and collar bones from external injuries. 
The apparatus may be worn, either inflated, without 
inconvenience or unsightly appearance, or inflated 
only previous to being used, by means of the air- 
valve dependmg on the left side of the breast, close 
to the mouth. When worn alone as a bathing com¬ 
panion, it may be taken out of its covering, and 
used either with tlie shoulder flaps fastened down 
on the back in the way described, or by merely ty¬ 
ing the front bsAds round the waist, when the 
shoulder flaps will rise, and form an agreeable sup¬ 
port and piUow for the head, if the bather is floating 
on his back; thus greatly relieving the fatigue felt 
m the vertebras Sf the neck by long immersion in 
the water. Upon the occasion of bathing with the 
apparatus as described, additional convenience is 
moreover felt by Jibe use of a martingale, which may 
be affixed to the bottom of the front, passed between 
the legs, and fastened either to bultons on the bottom 
of the inner angle of each flap, when worn down, or 
to buttons on the centre of the back of the waist¬ 
bands. *Ilic addition of this martingale enables the 
buoyancy of the apparatus to diffuse its action, and 
lift equally the lower and rilore heavy parts of the 
body, as also ^ steady tlie buoyant power of the 
chest. 

The shirt front, or chemisette, may also be worn 
with a waterjiroof hose, for supporting the body, 
and, at the same time, resisting the evil effects of 
long immersion in the water. The lower gaijnent, 
or hose, composing at once a foot and leg covering, 
worn witli shoes, ascends in the form of a continu¬ 
ous hose or pantaloon, without opening, embracing 
the chest, under the breast, by a wAistband of broad 
India-rubber web, to wdiich Uie chemisette is affixed; 
which belt, on immersion, prevents all access of 
water between it and the body, without inconveni¬ 
ent ligature. This garment is made of an inner cas¬ 
ing of flannel, which, at the same time that it keeps 
up the warmth of the limbs and bod^, acts as an 
absorbent of nil perspiration. Tlie external covering 
of the hose is cloth, or other woollen fabric, having 
on its internal surface a light waterproof composi¬ 
tion. 

To the shirt front, or chemisette, may also be 
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added an inflatable cravat or atock, conimuiiieatiii^ 
therewith. The fullowini; are likewiae iiiodiflejitiona 
of this invention: without the shoulder flaps, or 
with decreased length thereof, as adapted to a mari¬ 
ner’s woollen comforter ; as a rowing <‘hemisette, as 
adapU-d to a civilian’s cravat, or stflek and tie, alike 
applicable to bathing, with the others, and recom¬ 
mended as a skating companion ; ap)ilicd to upper 
ni;de garments, such as inarm,'rs’ jackets, waisb oats, 
coat-, Guernsey frocks, ike., into wliieh elothmg it 
is admitted between the linings ; ajiplieable iiKo to 
bathing, having strings and ties attached. As a 
girment for tcmales, in the form of a pelerine, 
covered according to taste; ajiplieable also without 
the latter, as a safeguard worn over the bathing 
dr-'ss, adujited to the use of light troojis, and board¬ 
ing ji.o ties, in war time. 

The ji.ilentee does not confine himself in any Jiar- 
ticiilar muteriai loi the eonstructioii of his njipara- 
tlis.ias il may be made of any w.iterjiroof l.ibiie eon- 
taliinig air-<-ells, cither eomuiiina atiiii.' with each 
other, and intl.itiiig sininli.mtoiisly (wliieh foim of 
stiueluie, foi general |iinpo.'es, is deeiu.d the mo-t 
eeonomieal, wheie air i' ihe ilo.ifing agentf, or di.s- 
tmel and .sep.iiate an cells, or an lubes of met.d, or 
otlier matciidl, or of e.ork, the jnth of alder, and 
other vegetahle jirodiielions, the buoyaney of which 
is maile jicrinanent, by preventing that teiideney to 
gradual absortion wlueb, otleiwise, eventually de¬ 
stroys tbeir fleaULility, and jiarliciilarly as reg.irds 
the cork, of whieli the inlenor of the appaiatus 
adajited to light tioojis, ike., is made. As cork is 
I able to decay, from aeee.-s of inseets, and from fre- 
rpienteonbietwith water (in which it soon losis onc- 
(illecnth ot the buoyaney), it is coiited with a w.iter- 
jnoof eaiiijiosition in thin .'olutioh, or any hydraulic 
varnish. The jiatentee claims the mode and form of 
the aiijiai'afus, ,nid melhod of ajipljiiig the s,ime to 
Ihe liiimuM frame, as aliove desiijIaMl, for the piir- 
jio.sf of siijipoilmg the body in the watei, and, of 
preserving the same from Iheeffiet- ot cold ; he also 
claims the modes and foims liy winch the .ijipniatiis 
is covered and i om e.ilecl fi om the eye , and liiither, 
the use of indi‘|)eiident Jiid mieonneet d air-cells or 
nir luhes. of niital, or other maleriiils, as also ol Die 
pith of alder, and other vegetable productions, pie- 
pared as above di tailed, and of the emjilo^iiient of 
cork, jirepjred and jnvseeved, after the in.Uiner 
above evpre.ssed, fioni dee.iy and absoiiitioii, wlieii 
sueb materials and strAeliiie aie. emjdoyed loi the 
jiurpose, and in the way .ibove (leseri)jod. 

RESEAllCllF.S ON LIGHT. 

(CtinttuiiH/iiiiit iJ'i/ce HO ) 

Tlih nevt quoted tacts are strikingly illnstr.itive of 
T/if Iiidcj/mth'iicp of LiyUl and Eaeryia. 

“ \\ hen M Arago made Ins ‘ Kepoit on the Da- 
pneircatyjii,’ before the Cliarnber of Dejmt’ts in 
1839, be used these* vvoid.s—• Upon examihmg 
8||'eral of the pictures to be submitted for your in- 
Bpcction, all will eon.sider the imineu.se adviintagiij 
which would have be. u derived, duvni!’ the e.\pedi- 
lion to Egyjd tor e.vamjde, ut a means of rejiroduc- 
tion, so e.xa|it and so rajdd ; all will be struck with 
this reflection that, if Tliotograpliy bad been known 
ill 1798, we should tins day h.ive ptisses-sed faithtul 
represeutaitonbof many valuables antiquities, now, 
tbrougl) the cupidity of the Aiabs and the viinda- 
lism ol veitain traveller, lost for ever to the learned 


world.’ Now, thi.s hope has not been intirely ful¬ 
filled. It was of course imagined that, under the 
brilliant sun and rle.iLr skies of the south, jdiutogra- 
jiliie pictures would be jirodueed with much greater 
quickness than they could he in the atniosjibere of 
Pans. It is found however that a much lunger time 
is reipiircd. Even in the clear and la'iiutilul light 
of the higher Aljis, it has been pioved that the pro¬ 
duction of a photographic jiigtnre lequireS many 
niinutcs more, ev en with the most sensitive prepara¬ 
tions, than it does in London. It has also beeij 
f'Uiid that, under the influence of the hrilliaiit light 
of Mexico, twenty minutes, and half an hour, arc 
required to produce efleets, which in England would 
oeeiijiy hut a minute ; and travellers engaged in 
copying tlie antiquities of Yucatan have on 'ever.il 
oeeasions abiiudoued the use of the photo,iiaphie 
(•aiiieru, and taken to their skeleh-books. Dr. Dr.ijier 
l.as observed a similar difl'erenec belwec.s theVheiiiu al 
action of the light in New Yoik and in Viigmlii. 

I This can onlv be evidaiiieil on the supposition that 
I the inteiisitv o!' Light and lle.il ot those climes inter- 
fcH-s with tile .w'l'oii of Die E.sii.iHrie r.i^s on Ihesc 
sensitive piepaiations w' leli are emjdoyed. Di. 
r)i,ijier fiiini'lied .1 |iri.-matii- iiii.ige, iinjiresstd upon 
a Dagneriiolyjie plile in Viigima, winch e.vbibils 
some remaikable [leeulianties, it has been describe I 
in a jirevious el>.i|)ter. Nf.tlnng could be more 
valuable tbafi a .senes of sneb sjiecti.d |netnies, pro¬ 
duced 111 dillcreiit degrees <it bidtude, an<l iitditli rent 
elijvations. ’It would be veiy easy to procure them 
froinVnir magni'tie idisei vetoiics in ditleient piuls of 
! '^Iie w'orlil. .Old thi'v would .irlonl miub’v.ilu.dde in- 
1 fortnalioii on t^iis jiomt. Cajitem Sii E= llelelu i, of 
I Ihe S.iin.uang, vv.is linuisluil with veiy eomjflelc 
i D.'guerieotypc and Galolyjie ajip.iratus ; the value 
I ol'tlusein sueli an e\jn dition must he eveeedingly 
I gii.U. I endeavoured to imjness iijion fSir E IJel- 
j elii I, the valuable assi.st.iliee be would render to 
i seieiiee by proem mg, ,it dilfeieiit jilaees in the jno- 
, giess of his voyage, imjiressions ol tin; jirisniatii; 
sjjcctrum f and I bojie, on the retuiii ol Ihe .S.nna- 
rang to England, wc .shall find that .some sneb havi’ 
^seeii obtained by her scientific eoininandfr, ui sonic 
of bis talented oflieers. 

“In the last memoir of M. E. Ilecfjiieiel, the eon- 
I cbtionsof the jnisin.itie spectra, inijnessed iiiion va¬ 
rious matejwd.s at Pans, arc given with miieb mi- 
iiuteuess ; and an eiigiaving aecoinji.uiises tlu me¬ 
moir, in wliieh most of the spnti.i ihseiibeil aie 
r.'|iie-enteil. In this series the inavmi<i%|e roiniil 
111 the violet and indigo sjiaoes, anil the blue r.iy 
ajijie.irs in all i.tses to jiiodiiee a iiiiinmunf i ifecl.or 
nearly so. Now, all Sir John llir.scbel’s, Drapii’s, 
and my own I'.vpenmeuts give a -iigh in.iviniuin ro 
to the chemical mfluenee of the blue ray. Aie tlie.sc 
diU'ereiices due to some jieculiaratino.sjilierie al)s<nji- 
lion, arising from geogiajihieal jiosition, or aic tluy 
ilejieiidcnt on some jieeuliarities in the jirisnis ein- 
jiloyed, or on the imiimcr of jierforniiiig the e.vjicri- 
luciits 

“The Koman a,stronomers state that tiiey have 
procured Daguerreotype imjiressions of tlic Neonila 
of the Sword of Orion, fsignor Uondoiii has a secret 
method ofiecciving jihotogiapliip images on u litlio- 
grajihic stone ; ’ on such a prejiaryd stone tiiey h.ivc 
.succeeded in impressing an image of the Nelmbi and 
its stars; and ‘ from that stone they havjr been aide 
to take iiiipressiciis iijmn jiajier, unlimited in ninn- 
ber, of singular bi.uity, and of perfect precision ; 
each slai, cadi filmy nclmioiis .streak, I’.iitlilully iL- 
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picting its own position.’ Proffsaor Robinson, of 
Armagh, stated at a meeting of the British Associ¬ 
ation at Cork, that he was led by the report of these 
e-\periments to endeavour to procure a Oaguerreo- 
tyj),* iirjiression of the moon’s surface. A portion 
of tile disc of the moon was brought williiii the range 
of a powerful reflecting telescope, at winch time the 
Crater of Copernu'us was in active operation, and 
giving out a idtist intense Light, 'riiis brilliant image 
was thrown upon a l>iigueriv-otype plite, wheh was 
{placed ill the focus of the reflector, and left exposed 
to its aelioii for twenty iiiiiiutes. Althoii;^ a gofd 
impiession of a buililing could be procured upon 
pi ites similarly prepared in a luiiiute, yet this pro¬ 
longed exposure to this Light produced no imprA- 
sioii. The experinients of Forbes have shown tliat 
no heating power exists in the moon’s r.<ys ; and this 
experiment of Dr. Uobinsnn proves, in the first 
place, that lunar Light will not act chemically upon 
the iodurit of silver, and in the next (hat it is not 
combined with that cheiiiieally active prineipie which 
I have called IDnergia, and wliicli exists, aecoiding to 
.'signor de yico, in tlic lays of the iMiuitc star which 
f’oim the Nebula of Orion’s .Sword and of Aiidro- 
nieda.” 

With another jiage or two, we take leave of Mr. 
Hunt's tre.isurable results: 

“ Jn IS 1(1, I eommuiiicated to Si'" Ji^iii llersclul 
some very eiirioiis results obtained by (be u.se of 
coloured medi.i, w Inch he did me the hoiiour of piih- 
lislmig III one of his meiiniirs on the. subject, from 
which I again cojiy it. 

“ A pape^ picpaied for washing with muriate of 
barytes and nitiatc of silver, allowed tocduikeii whilst 
wet 111 the suiisliiiie to a eboeolat.; e<do'ar, was plaecd 
uiiilei a liaiiie eoutaiuiiig a leil, .i jellow, a gieeii, 
.md a blue gliuSs. Alter a week’s exposure to du- 
tused 1 .,iglit, it beeame led under the red glass, a 
duly yellow under the jillovv glii-ss, a (lark gr...eii 
undei the given, and a light olive iiiider the blue. 

“ 'J’lic aliove pajier, wii.shed with a soljftioii of a 
•salt of iodine, is veiy sensitive to Light, and gives a 
bvautilul picture. .\ pieluie thus taken was placed 
beneath the above tour glasses, and another beneath ' 
lour flat IjcAtles contaiimig eoloured fluids. In a 
few (l.iys, under tlie red glass and fluid, the pielure 
became a dark blue, under the jellow' a light blue, 
iiiidei the green it remained uncliaiiged, iWiikst under 
the blue it beeame .i rose led, vvliieh la about three 
vvei ks (banged into gi.sn. Many otliei (.\pi rimeiits 
of a similar iialuie bawi liceii tiled since that time 
with like wsulN. 

“ 111 the summer of IS 13, when engaged in some 
evjM'rimeiits on [npcis preparial aceoidiiig to the 
liruiciples (it Mr. Ko.\ Talbot’s caloLy))e, t bad 
likiced 111 a cameia obscnni a jiaper prepared with 
the biomnle of silver and gallic acid. The (iiincra I 
embraced a picture of a eleai blue sky, stucco-fronted 
houses, and a green field. 'The paper was unavoid¬ 
ably e.xposed tor a longer period than was intended 
—about fifteen minutes -a very beautiful picture 
was impressed, which, wbi'u belli between the eye 
and ^he light, e.vhiliited a curious order of colours. 
The sky was of a eriin.s(in hue, the houses of a slaty 
blue, and the green Tields of a brick red tint. Surely 
these results appeu» to encourage the hoi>e, that we 
may eventually arrive at a jiroccss, by winch e.xterual 
nature may be made to impre.ss its images on pre- 
pared siirfiKvs, in all the bi^auty of Ihcir ualivc 
lolouratiou.” 


ENERGIATYPE. 

(X NISW piiutuorafiiic frccbss. 

We copy the following from the Alhenteum :— 
While pursuing some investigations, with a view 
to determine the mtlueuce of the solar rays upon 
precipitation, L have been led to the discovery of a 
new pliotograpliic agent whu li can be employed m 
ilic prepai.itmn of paper, with a facility wbicli no 
other sensitive process possesses. AlllhePliolo- 
graphic-proeesse,s with winch we arc at preseiit ac» 
ijuaimeil, suliicicntly sensitive lor tliii fixation of 
the linages oLtlie camera obscura, rctjuiie Uic most 
caretul and piecise manipulation ; consec^uenlly, 
those who are not aceusloined to the iiieeliesof ex¬ 
pel iiiient.il puisuits are frequently aiinoyid by 
failures. 'The followingstatenierft will at once show 
the exceeding simplicity of the new discovery. 

Good Iciicr-paier is first w.islicd over with the 
following solutiiin— • 

drailitns. 


A saUunlcd solution of succinic acid .. 2 

Mucilage of gum aiabic . 4 

Water . 14 


Wlipii the papei is dry, it i.s washed over ortce with 
an argentine solution, consisting of one drachm of 
nitiaieol silver to oneiiunto of distilled water. Tiie 
paper is allowed to dry in the daik, and it is lit lor 
use ; It can be piescrved ni a portlolio, and at any 
time employed in the eainera. Tins paper is a piuiv 
white, and it ivtaiiis its colour, winch is a gicat ad¬ 
vantage. At picseiit, 1 find ii necessary to expose 
tins piepaied paper in the camera obscura fur 
pet lolls, varying with tlx: quantity of sunshine, 
tiom two to eight rniiuiti's, altliougli from some re¬ 
sults winch i have obtained, 1 am satisfied that by 
a nice adjustment of the prupuilioiis of the inate- 
uals, a niucli shorfcr exposure will suffice. When 
the paper is removed fiorn the camera, no trace 
(if a pnture is visible. We have then to mix to¬ 
gether one drachm of a saturated solution of«a/- 
fj/iute nf iron, afld two or tlircf diacliins of the 
ttntctlage of tjwn arable. A w iile flat brush saturated 
with this solution is now swept over the face of the 
p.ipei lapiilly and evenly. In a few seconds, the 
dormant images aic seen to dcvelope themsehis, 
and with great rapidity a pleasing nct/alive pilio- 
tijgiapliic pn.ture is piodiieed. ’The iron solution 
is to be washed oil' as soon as the best ufl'ict a[i- 
pedis, tlAs being done with a solt sponge and clean 
water. The drawing i.s then soaked for a shoit 
time III vvliter, and may be«peiinanciitly fixed, by 
being washed ovei with ammonia—nr perbap.x 
buttei, with a shlution of the by posuipbito of soda, 
call! being taken th.it the salt is alUrwards well 
washed out of the papier. I'liitn the pictures thus 
produced, any number ol ntbcis correct in position, 
.111(1 111 liglit and sluidnw, may be produced, by using 
till' same succinatid piapcis in the oiilinary Vny ^ 
bum five to tun riimules m siinsbme producing thu 
desired cllect. 

The advantages which this process possesses over 
every other, iiiU'.t be, 1 think, apiparent. Thepapiers 
arc piepared in the most simple manner, and may 
be kept ready l>y the tourist until required for us^; 
they rcquiie no prcpiaration previously to tlicir 
being placed m the camera, and they can be pre¬ 
served until a convenient opiportunity olTers for 
bringing out the picture, which is don^p in the most 
simpilti manner, with a material which can be any¬ 
where procured. 

Anxious to give the pmblic Uie advantage of this 
process during the beautiful weather of thu present 
season, I have not waned to picrlccl the mauipula-^ 
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tory details which are necessary for the production 
of portraits. It is suflicient, however, to say, that 
experiment has satisfied me of its applicability fur 
this puriiose. 

Prismatic examination has proved that the rays 
effecting this chemical change are those which I have 
elsewhere .shown to be perfectly independent of solar 
light or heat. I therefore propose to distinguish 
this process by a name which has a general, rather 
than a ])articular application. Regarding all photo¬ 
graphic phenomena as due to the principle Enkeoi a, 
I would nevertheless wish to distinguish this very 
interesting process as the Enkroiatycb. 

1 inclose you a few specimens of the results al¬ 
ready obtained, fhe exceeding sensibility of the 
Energiatype is best shown by an attempt to copy 
engravings or leaves by it. Tlic three specimcn.s 1 
enclose were ])rnduccd by an exposure of consider¬ 
ably less than one second. 

I am, &c., 

Hobkkt Hunt. 

Fnlmnuth, May 21th, 1841. 


THE AMERICAN STEAM-FRIGATE 
PRINCETON. 

A PAINFUL interest is attached to this stupendous 
vessel from the frightful calamity which occurred in 
one of her trial excursions—viz ; the bursting of one 
of her immense guns, by which several persons were 
killed and wounded. We subjoin a description of 
the entire vessel, her engines and armament, as re¬ 
ported by the Committee of the Amerieuii Institute, 
to whom was referred the examination of the Steam- 
Frigate. 

The ship is 164 feet in length, 30 feet beam, 22 
feet hold, making her about 700 tons measurement. 
She draws 17 feet of water aft, and 14^^ feet for¬ 
ward. The peculiarity of lier construction is great 
sharpness of entrance and run,' with nearly flat 
floors, midships, which effectually prevent her being 
crank, notwrithstanding the great weight of her 
battery. 

'["he most obvious peculiarity of fhe Princeton’s 
model is the great extent of her dead-wood, termin¬ 
ating with a stern-post of unusual thickness, being 
26 inches through at the centre of the propeller 
shaft, but tapering both above and below. The ob¬ 
ject of this uncommon form is to give sufficient 
strength to the stern-^iost, as a hole of 13 inches 
diameter pas.ses through it, in which the propeller 
shaft revolves. The stern-post also requires unusual 
strength, because the bearing which supports the 
whole weight of the propeller is attached to it, the 
shaft having no bearing abaft the projicller. The 
rudder is of an entirely novel construction, consist¬ 
ing of a frame of wrought iron filled in with five- 
inch pine plank, the whole of which is cased with 
copper plates, three-sixteentlig of an inch thick, thus 
making tlie entire thickness of the rudder five inches 
and three-eighths. 'Tbc mode of supporting thccrud- 
dcr is equally novel. It is hung to an outrigger of 
wrought iron, covered with half-inch copper-platc, 
the Upper part being attached to a strong oak knee 
under the counter, and the lower part being attached 
to a solid frame of oak timber, 3 feet 6 inches wide, and 
14 inches det-p, firmly bolted to the after part of the 
keel and dead wood of the ship. The thickne.s8 of 
((la outrigger is five and three-eighths inches, the 
same with that of the rudder, measuring two feet 
fore and aft, the forward part being made as sharp 


as a ploughshare, lliis sharpness and the thinness 
of the rudder prevent the current produced by the 
propeller from retarding the progress of the ship. 

The steam-engine of the Princeton is .styled by 
the inventor and patentee, Captain Ericsson, the 
“ Semi-Cylindrical Steam-Engine.” It has been 
constructed apparently with two main objects—that 
of being jilaced entirely below the water-hne, and of 
giving a direct motion to tlie propell.r shaft, which 
requires a greater velocity tliuii can be obtained by 
the ordinary engine. The,se objects have been fully 
a^'Duipl.shed ; indeed, so compact is the engine, that 
its highest point is placed more than four feet below 
the water line, and so fiw below the berth deek, tliat 
itfafiords space for lodging from two to three feet of 
coal above it, os well os on the side$> 

The peculiarity of this engine consists in the use 
of semi-eylindcrs, instead of entire cylinders. Thi.se 
semi-cylinders are 72 inches in diameter, and eight 
feet long. The pistons are parallelograms attached 
to wrought iron shafts, foimiiig the aMS of the semi- 
cylinders, and are made to vibrate through an arc of 
90 degrees, by the admission of steam alteinately on 
opposite .sides, ordiu.vcv side valves being eng.igcd 
for that pur))ose. The piston-.shatts pass through 
stuffing boxes at each end of the .semi-cylinders ; and 
at the forward ends, crank levers of 34 inches throw 
are attached, which, by me.ms of eomiecting rods, 
only 74 inches in length, give motion to the main 
crank of the propeller .shalt. The active sorface m 
each piston'measniTS 9G inches by 26, presenting an 
afeoiof 2496 inches. The centre of })res<ure of each 
, piston moves through an arc of precisely 36 inches : 
and thus, tlie Princeton's engines have,equal power 
two ordinary inariue engines, having cylinders of 5GJ 
inchis diameter and three feet .stroke, 

At the‘opposite ends of the piston shafts, crank 
levers of 16 inches throw arc attached, for the pur¬ 
pose of giving motion to the air pumps and force 
pumps. The Committee, cannot refrain from noticing 
particularly the ingenious disposition of tlie working 
parts coiviected with these pumps, and the remark¬ 
ably simple mode by which the requisite parallel 
movements are obtained. 

The ma.\imura sjieed of the engines is 37 revolu¬ 
tions per minute. The maximum pressare of steam 
in the boilers is 25 pounds to the square inch ; and 
the steam m the semi-cylinders is luvarkhly cut off 
at one-third of the stroke. The greatest speed of the 
vessel, 08 ascertamed by Captain .Stockton, in the 
Deleware, has been nearly 14 statute miles per hour. 
At tlie ordinary speed of 12 miles, fhe consunqilion 
of fuel has been found to be eighteen liundecd pounds 
per hour. 

The propeller of the Princeton is consfruefed by 
Captain Ericsson, of composition metal. 'Jlie ex¬ 
treme diameter is 14 feet, and the upper part is full 
3 feet below the water-line. 

The boilers of the Princeton are also placed below 
tbc water-line, and resemble those of the ordinary 
marine engines; but their fariiaees and flues are so 
constructed as to burn anthracite as well as bitu¬ 
minous coal. 

Attached to the boiler is a heating apparatns pos¬ 
sessing very remarkable properties, by which the 
water feeding the boilers is constantly heated before 
entering the same. The coinmiitee view this appa 
ratus as perhaps the greatest improvement of which 
the low-pressure engine for shij) use is susceptible. 

It not only continually supplies the boiler with hot 
water, but enables the engineer, when at sea, to ‘ ‘ blow 
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off" very freely, without any material loss of pres¬ 
sure or expenditure of fuel. 

The smoke pipe of the Princeton is consfrveted 
upon the principle of the telescope, and may be 
elevated in lighting the fires, or when it is desirable 
to work the enirines by natural draft. The contriv¬ 
ance made for this purpose is efficient, being a sim- 
pie application of the endless screw, turned by a 
crank ; and it enables tw'o men to raise and lower 
the chimney vrtth gr^t facility, precluding the possi- 
biiity of an accident from negligence, as the smoke^ 
pipe will remain stationary, whctiever the men at the 
hoisting apparatus discontinue working it. * • 

The lire draught is independent of the height of 
the smoke pipe, being promotcid by centrifugal 
blowers placed in the bottom of the vessel, and 
worked by separate small engines. Thus, ihe steam 
machinery of the. Princeton realizes all that can be 
desired for a war steamer, as the whole of it is placed 
out of the reach of the enemy's fire. 

The steam machinery was built by Messrs. Mer¬ 
rick and Townc, of Philadelphia. 

The armament of the, Princeton, previously to the 
late accidii^it, consisted of twelve forty-two pound 
raiTonades, and two two-hundred-and-twelve-pound 
Stockton guns. These last were made of wrought 
iron, said to have been thoroughly pvoveii, and all 
vW're placed on the upper or spar deck. One of the 
Stockton guns, weighing fourteen (fl^usand pounds, 
was placed eight feet forward of the uii#’nraaat, and 
in a line with it; the other, weighing twenty-three 
thmisand pounds, was placed at the IJow. Bojh 
were mounted on carriages traversing on beds of 
limber, which are secured in the centre by strong 
pivots, aroiflid which they turn. These beds are 
siip))orted by four friction roller-s, inserted in the four 
eorners, and travelling on a flat ring of composition 
metal let into tlie deck. The bulwarks, being move- 
able aad very light, are readily unshipped, to give 
full play to the large guns in the direction required. 

The e irriagcs are made entirely of wrought iron, 
eaeli side being eomposi'd of two plates, live-siv- 
(eeiiths of an iiieh tliiek, four and a half imflies apart, 
iind eijiirieeted by a series of stay bolts. In the 
space hetwemi the two plates, a simple mechanism 
is ingeniously concealed, wliich enables four men 
with the iitiiiost facilily to roll the guns back and 
forward on the beds, and removes altogether the an¬ 
ticipated diffii-iiltics in managing ordnaiwe of such 
immense calibre. It need hardly be stated that the 
difficulty of ebecking the recoil attending the heavy 
charge iieaessary for sqph a pieix; is even greater than 
that of moving the gun, and here again mechanical 
skill h.as triumphed to all appenrailce over tlie sup- 
]>osed insuperable obstacle. The ordinary breeching 
is entirely dispensed with, and the recoil is cheeked 
by o|)pasing a gradually increasing friction to the 
earriage on which the gun is mounted. The means 
employed for this purpose exhibit a happy applica¬ 
tion of one of the fundamental principles of me¬ 
chanics—that of the inclined plane, in connection 
with the laws of friction; and so successfully has 
this principle been applied, that although the fric- 
tiunsapparatus. at the termination of the recoil of 
the gun, becomes what is technically called Jflminerf, 
with a force perhaps of many millions of pounds, 
yet by slightly tombing a lever, it becomes instantly 
disengaged, leaving the gun and carriage perfectly 
free. A contrivance having the same object in view 
is applied to the earronades, which in them also dis¬ 
penses with the ordinary bre.eching. 


In connection with the Stockton guns, besides the 
carriage, 8te., of which they have spoken, your Com¬ 
mittee have to notice two other contrivances; Of 
these, the first is a lock so constructed that it is dis¬ 
charged at any desired elevation, without human in¬ 
terference, by a peculiar mechanism, in which Ute 
law of gravitation, in connection with the rolling of 
the vessel, is rendered subservient to this purpose. 
The second contrivance referred to is on instrument 
to measure distances, by which the requisite eleva¬ 
tion to be given to the gun may be instantly deter¬ 
mined. ^ 

The heaviest of the Stockton guns was forged in 
the city of New York, by Messrs. Ward and Co., 
and was bored and finished by Messrs. Hogg and 
Delamater, of the Phoenix Foundry. It was com¬ 
posed entirely of American iron. 

The Princeton is sparred and rigged in the ordin¬ 
ary manner of sloops of %ar. 'Ilie cabins are ar¬ 
ranged in a very neat and tastefiil manner. 

HOW TO DETECT SPURIOUS ARROW 
ROOT. &c. 

M. Gonni.KT has lately instituted some very beauti¬ 
ful experiments, showing the influence of iodine va¬ 
pour on the different Ffculte, or starches. Having 
exposed them to the iodine, after twenty-four hours' 
contact, he obtained the following degrees of colour¬ 
ation :—starch, a violet colour ; potatoe fecula, dove 
colour; genuine arrow-root, the colour of caW au 
lait clair ; arrow-root with one-fourth of starch, a 
grey lilac; factitious arrow-root, dove colour; 
genuine tapioca in its entire state, all the grains of a 
yellowish colour; genuine powdered tapioca, a 
chamoy colour; genuine powdered tapioca mixed 
with one-fourth of starch, a violet colour ; factitious 
tapioca in its cntft'e state, some grains of greyish 
violet, others, yellowish ; powdered factitious tapi¬ 
oca, chamoy rolour; powdered factitious |tapioca, 
mixed with one-fgurth of starch, a violet colour; 
white .sago in its entire state, some grains, a grey 
violet, the others, yellowish : powdered white sago, 
a chamoy colour ; powdered white sago, mixed vrith 
one-fourth of starch, a violet colour ; dextrine, no 
change of colour. Ily this table, it may be seen 
that starch and the potatoe fecula assume, under the 
influence of the vapour of iodine, very different 
kinds of^colouration ; that .arrow-root, when it is 
pure, assumes the colour of eaf£ au lait clair ; when 
mixed with a fourth part oL starch it becomes of a 
grey lilac (the potatoe fecula would not serva for 
this purpose, asf on account of the greater diameter 
of its granules, the fraud would be readily disco¬ 
vered), and that factitious arrow-root becomes of 
the dove colour, that is to say, the same colour as 
the potatoe with which it is prepared. Tapioca and. 
sago, in the entire state, both genuine and ffictitious, 
sensibly assume the same yellowish tint, and the 
powder of tapioca and sago, both the genuine and 
factitious, which many pbarmaciens purchase in the 
market, on account of the difficult of preparing 
them*, all a.ssunie a chamoy colour. Thus, by means 
of iodine vapour, stbreh can be distinguished from 
potatoe fecula, genuine arrow-root from that which 
is factitious or adulterated with starch; we may also 
ascertain whether the (towder of the genuine and 
factitious tapioca has b^n replaced by Ae fecula of 
wheat or potatoe, or mixed with them ; but it will 
be impossible to ascertain whether the powder of the 
genuine tapioca and sago has been replaced by the 
powder of the factitious articles, as they all assume a 
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chamoy cr>loiir. M. Gobbley cnijuircs why the pota- 
toe feculii, starch, and arrow-root assume, under the 
influence of the vapour of iodine, a more or less 
deep tint, whilst genuine and factitious sago and 
tapioca, in the entire stfUe, or when powdered, be¬ 
come of a yellowish colour only, and he answers the 
cpiestion by the fact that the latter have undergone 
the action of fire, which, us it is known, changes fe-eula 
into gum or dextrine. This latter, as has been said, 
is not coloured by the vapour of iodine i if then the 
genuine and factitious tapioca and sago assume a 
yellowish lint, it must he, because the feculent 
matter h!w not been changed into dextrine. The 
colouration of the feculie is due to the i)ro|)crty that 
these bodies po.ssess of absorbing the v:i|)i>iirs of 
iodine and of water, Evpeiieiice shows that tei-ula; 
ace only coloured by iodine, because they arc humid: 
in f;u't, if, before exposing them to the action of 
iodine, they are dried at they will not become 
<•hanged in colour, by a contact of twenty-four 
lioiirs, providing they are so placed as not lo r.'gain 
their moisture. Allhuugli under thc.se <'ireiim. 

•st inces the feculw remain colourless, itiey have 
nevertheless absorbed iodine, for, if they me brought 
into contact with wafer, they become i-oloured in the i 
s.ime m.inii.^r a-s tliey would have done, it tliey had ' 
been Used in their ordinary coiulition. 1 

A.s a general result, M. (lobldey states that fae- ] 
titioiis arrow-root presents the granulated appeal- 
mice of the genuine article. Genuine s.igo m its , 
entire state, i.s ea.sily distinguished from the factitious | 
article. Geniiiiis sago, sueli as it is inef witli at ' 
pre.seiit in commerce, is in torn) of .small irregul.ir | 
grains, very hard under the teeth, soiuetinies while, 
sonictimes of a rose-colour. Genuine lOse-eolonred 
sago is Very rare, almost all tli it is iiui with in flu: 
market being merely white .sago,' coloured with ear- 
mine. It i.s e.isy to diseovec this, either by tieating 
the rose sago with ammonia, as Plain lie advises, or 
with alcohol. The ammonia or a'^-ohol will dissolve 
the colouring matter, and assume a rose tint. Fac¬ 
titious sago is almo-st a.s hard a.s the genuine, but the 
grain.s are larger and more iiiiitonn ; tliey are also 
much whiter ihaii those of the true white sago. 'I'lius 
these two sagos are easily distinguished from eaeh 
other. Gemiiiie. tapioca in its entire state is e.isiiy 
leeogiiised liom the fa( titiou.s. Tlic lust is in the 
lorm of irregular lumps, opaque, or of a /lull white 
colour, very hard, always eoinpo.sed ot small giaiiis 
agglomerated togethei^j whilst factiiiou.s lapioeu is 
in almost regnhr fiagmeots, L'.-s wliito in colour, 
softer under the teeth, but more brilliant than those 
of true tapiocoi: they are homogeneous in structure, 
and have not the granular appearance of the genuine 
tapioca. It is, therefore, very eiisy to distinguish 
* between these two subslanees at sight, wlien they 
have* been once carefully examined. 

VARIETIES. 

Vegetable and Membranes. —M. Payen | 

has lead to the Academy of Sciences, at Paris, a i 
paper on the efisliuctive properties which exist be¬ 
tween vegetable merabranc.s alid the coverings of 
insects and crustacea. The more prominents facts 
and conclusions are the following, derived from the 
treatment of the tissues of taterpillars, sjiulers, flies, 
Sie.., and csay.flsh, rlean.sed from all foreign matter 
by boiling alkaline solutions, water, alcohol, and 


sect-cases, but did not affect the vegetable epiilerinic 
tissues for some hours . with 3 proportions of water 
animal tissue was dissolved in a few hours, whilst 
vegetable epidermis resisted it tor fifteen. 2. In 
ordinary nitric acid, with 3 of water, the inaei-t 
coatings volume for volume disipjieared immedi¬ 
ately i but the structure and cxtermal forms of the 
vegetable pellicle rcmainril in it for more than a 
month. 3. Muriated acid at 21°, or 6 proportions 
of water, penetrated, rimdered tiunspSi'ent, broke up 
and dissolved the teguments of insects in a few 
minutes; but it acted very slowly on the epid'Tniis 
(s'''|iIantA* 4. All the foregoing solutions of amrnal 
matter, extended and neutralised with a soluble base, 
were precipitated by tannin ; the deposit, wa.sbed 
aftd lined, yirhl.'d, on cileination, alkaline vapours : 
nolbiiig siiiiilur oeciirivd in the like ti'catment of 
vegetable tis-ue 5. A solution, almost .satur.ited, 
cold, of powdered ebloriilc of lime, jiut into eontaet 
willi eiu'h of these two substiiiiee.s, and then made to 
boil for some seconds, scjiiiraled and burned rapidly 
the eov '■•ings of insects ; whilst it attiieked slowly 
theepideemisof a Cactus Pertwinnus, affecting more 
the cuticle than the subjiieeiit cellular t's.sue. The 
distmetive propel til's g’ven above may, however, be 
altempleil to be evplaineil by ])eeuli.ir eohcsion, and 
not by real diffeienw of lamiposition. Eleineiitiii y 
iiiiiilyse.s, however, give three mill four times nii>“e 
nitrogen to th^j^bnial than to the vegetable ti.ssue 
Tu Ji.\ftKiate Distance. —Ob.serve how many so- 
eonils elapse betwien a flash ol liglitimig and the 
tliiiniler, and nmltijily them by 1142, the miiiibee of 
feet' sound travels in a second, the jiruihiet wall be 
l’ the distance in leet. The same pioce.ss may he iip- 
I plied to the Haslj and report ot a gun.-or ,iiiy other 
.simnil, provided we imu a.seerlam the time at vvhieb 
j it IS priuluceil, anil the interval that ela[)se.s betore 
it reaches the car.— Illintratiiin. Saw a fla-h of 
I lightning five .seconds bclorc 1 heard the tt’uiuler ; 

leipiired the distaiiee. 

; 6 — 1142 

j -- inches distance. 

! ' 3—17(10 

! In the ahsenee of a watch, the pnlsiilioiis at the wrist 
‘ may be eounted ns seconds, by diilueting one from 
j every .seven or eight. 

i Tu cure the habit uf DrHnkeiinei,s.~\u a small 
I treatise on naval diseqiline, lately published, the tol- 
lowiiig wlf nsioal and ingeniuu.s mode of puni.shiiig 
drunken sgaineii is reeomiiii ndeil:—“ Sepiii. te for 
one month every man who was found ilruiik, from 
the lest of the crew : mark ins elothe.s • (1-unk.iril; ’ 
give him six-water grog, or, it beer, mixed om -lialf 
water; let him dine when the crew liaH tiiiislied ; 
employ liini in every dirty and disgrtu-eful work, Ac., 
This had .such a salutary eflecC, that in less than six 
months not a ilruuken man was to be lound in the 
.ship. The same system was introduced by the wliter 
into every ship on board wliii-li he siibsequeiilly 
served. When first lientenuut ol' the ‘ V ictory ’ and 
‘ Diomede,’ the beiiefieial eonseiiuenees were ac¬ 
knowledged; the culprits were heard to say, that 
they would rather receive six dozen lashes at the 
gangway, and he iloiie with it, than he put into 
the ‘ drunken mess' (for so it was named) for a 
month 

Tu gather and preserve Herbs. —Herbs should 
he gutliered early in the mui'iiing, at the season when 


etiier, and by muriatic acid when iiicrusted with a (hey are ju.st beginning to flower. The dust should 


calcareous carbonate :—1. Sulphuric acid, with 1'6 be washed, or brushed off them, and they sliould lie 


of water, instantly separated and dissolved Ui6 in- then dried by a gentle licdt, as quick us possible. 
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TIMBER VIADUCTS, ON THE SOUTH 
EASTERN RAILWAY. 

Tiiksk trivit noiLs .ire (•()n^tl•ul;te^l in such a man¬ 
ner, a-( to cotiibine )!;rcat licihtncas of appearance, 
and economy of imiterials, with prodigious strength, 
at a tithe of the eo.-.t of im emhanhment, or hrick- 
ivotk arcade. Tlio timber used hi these viaducts 
has been subjected to Payne’s anti-dry-rot jirocess, 
bj uliich it is not only protLCted from vegptable de¬ 
composition, but from any continireneies of fire, to 
which It might be subjected from the falling on it of 
igniled coals from the engines, as tiny traiense its 
.surface. 

The annexed rngratings show a tiaiisvcr.se section 
and elevation oftheTiinher Viaducts adopted at tlie 
above Railway on the branch from New (ao.sslo the 
liriekhiyers’ Arms ; and also at the Shaksjierc VM.i- 
dnet between Folkestone in id Dover; under the di¬ 
rection of Mr. William Cubitt, the engineer in 
<•hi(T. 

The parapet, or railway A, stands 4 feet aliove 
the jilatform, the top rail is 1 inches hy .'i inches, 
rounded on the top, the ujiriglits posts 4 inehes hy 
4 inehes, with intervening cross rails; the guards 
or timbers B, lying alongside the iron rails, are G 
inehes sipiare. Tiie platform C, on the top is AO 
feet wide, oul-to-out, and consists of timber laid 
close together, 4 inehc.s thick ; the, four longitiidin.al 
be.ircTs in the centre Jl, eonsi.st of two pieces of 
whole timber 13 inrlies .square, and one piece of half 
tiniher, .A feet long, l.'l by Gj inches, lying on the 
top of tlic transverse bcam.s ; the two (niter bcai-ers 
K are. half the scantling horizontally, and the same 
vertically The transverse hearer F consists of two 
])iece.s of timber, 30 feet, and 2G feet long, and 13 
inches sqiinic. Tlio pasts, or ] Tes, (t, IT. .iie 13 
inehes square, the two outer piles H,aiv jilaeed 2.’{ 
feet apart, from oul-to-out, mid are driven in with 
a hatter of 3 inehe.s in a foot. TTie jiiles are pre¬ 
vented from sjneading hy two hoiftontal tms, T, 30 
feet long, 12 by 6 inehes, and are bolted on each 
side of the pih's ; there are also two diagonal struts, ! 
.1, above 9 inches square, abutting at the feet on 
elects nailed on the inner side of the enter piles. 

It will he pi'reeived that the whole of the limbers 
are well sci nred with iron holts. 

The vlistanee in the middle oil the top of the jilat- 
forni, between the cmitre of the, mils i-fl''fc( t, 2 J 
mi lies, .md between the eeiitre of the railings 1 feet 
] I inehe.s. * 

The horizontal dotted line at the bottom is Trinity 
Datum. 


NEW PUNCTIUNi:ULA STENOGRAPHIC 
SYSTEM OF EMBOSSING FOR THE 
BIAND. 

This is the most ingenious system of embossing for 
tlie hliml which has ever been brought before. tl>j 
notice of the public; no one can for a moment 
doubt, who is at all ae^(nainted with the method now 
in use, and has witnessed the slow, tedious, and ex¬ 
pensive proetss hy which the blind are enabled to 
record their thoughts, liy using the embossed type. 
In jilaee of this costly apppratu.s, Mr. Iliighes has 
invented a single instrument, which oecu])iea no 
more space in the pocket tlwn a common pencil- 
case ; and with this instrument only, a cushion on 
which to place the }i.iper, and a formula to guide the 
hand from line to line, tlie blind of all nations are 


enabled to record fiiitlifully all tliaf is re((uire(l, either 
in language or liie keeping of necoimts. All this w 
done liy the simple formation of two dots, one 
smooth and (be oilier roiigli, which, by tbe addition 
of a single line, u.sid lioi izontally, obliqnidy. and 
Iieqieiidiciilarly, represent every letter lii the iiljiha- 
bet, ami every tiguie in anthnietie. Added to this, 
all tin; various eoiiibinalions are so definitely ar¬ 
ranged, and in .such a clear and simple manner, tliat 
evdi a child may become thoroughly, aiapininted 
with (hem, and, after veiy little application, be 
enabled to tench others. Nor is it in point of utility 
aIojietli.it this system will bt-eoiiie an invaluable 
blessing to the blind ; it will also alforil them miieb 
I amu.sement, and enable them to while away the too 
) niaov tedious hoiir.s wliieli they', amid “ ilarkiwss 
; visible,” arc, alas ! doomed to endure ; ns the stii- 
' dent can, iiinnediately after having eoniinitted the 
I aljdiabet to inemmy, eomnienee writing. Neithei 
is it in elearne.ss and distinction alone, that Mr. 
j Hugh(*s’s system eveels all others vvliieh have hitherto 
i been invented, but there is also a brevity about it, 
j owing to ( 111 ! piineipal ehat.uters being ])er|iendi- 
• cnlars ; as an exaciple of vvlueb, we woiilil point mil 
! the Lord’s I’layer, vvhii’> is embossed in tbe volume, 

1 and which contains Z/S Utters ; while in the .sleno- 
' graphical eharaetetswhich Mr. Hughes lias invented, 

I 1211 only are enqiloyed, lieing l.AS few'cr than tliy 
number of letters of vvbieb the (irayer consists. Tims, 
it will be iggidily eoiieeived, lliat (be blind will 
; heneefortli liave the power (d' e(irres|)omling with 
e.ieli other, without suhniitting their epistles to the 
inspection of a third penson. There is also .mother 
, great advantage which (his system jio.ssc.ses over all 
others, that is, its en.ibling all vvlio e.'w rend, m- 
! eluding (111! ile.tf and dumb, to eorri‘S)ioud with the 
1 Idind, by only studymg tbe aljiliabet, and m.iking 
j tbe eharaeler for caeli letter in eyery word : to sneh 
j eorresjumdenls the blind would li.ivc lo eiiiboss^evei y 
word in full, instead of using (he .ibbiev i.ilion wbiih 
enable them to re.id .so rapidly, nor would this le- 
quire mueh more siiaee than is used in general wilt¬ 
ing. 'J'ui.. we now to the net of i nibossing, vvlni-h 
is e-NCfuted by placing a sheet of p.iper on ii eiishion, 
over which IS laid a br.iss formul.i, i lit info sipiaie 
liole.s, similar to the square.s of a midlijdie.diim 
table, the bais between serving (o sejlara.e dislinetly 
e.ieh vvoid that is einbo»,.ed, and to guide the hand 
from line tp^liiie, vvlnkst writing or l•mll 0 .s^Ing ; Unis 
I renduiing eviiy line, and every word, elt.ir, bold, 
i and distinct, vvilliont eitlier joining nr tiiniimg one 
I word into the other .—jAtenmj (iazi'tle. 

GEOJ.OGV AND LAND DRAINING, 
i Tn s; following veiy impoitaiit .md mteresti'ig jiaper, 
i “ On the Ajqilieation of Geidogy lo L.inil-Draiiiing,” 

\ h.is just been read to the Roy.il Institution, by W. 
j Ogilby, Seerelary to tbe Zoologie.il Society. 

Mr. Ogilby eonimenced by .stating some of the 
j more prominent injuries iiitlieteil on tin' soil by stag- 
I naiit water. He e.vpianied more espeei.illy how the 
j land was lemlered cold and kite hy the (jefatenpa- 
\ cili/ of wafer for heat, as compared with clay or 
sand, the same qu.intity of heat wliieli isisnfiicient 
to raise the (enijieratuie of earth or mmilil four ilc- 
grce.s of Fahrenheit, and of eonimon air five de¬ 
grees, Ijv'ing only suftieient to raise Unit of water one 
degree ; (lie lesiduc being .absdibed by tbe vv.iier 
ami rendered luleat. Uonseijnently, when the land 
i.s saturated by water, the .sun’s rays, imstead id'be¬ 
ing eviieiided in beating tbe soil, are ab.sorbeil ,mi! 
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rpudctviJ lalc-iit liy tin* water wliieli it contains, «iul pertectly efficient at fifteen feet apart, and in very 

(lie Miil derives but one-fourtli ot the warmth which lijflit soils at from tliirty to forty feet. I'hc depth 

it would do were it filled with comiiioii air instead was not subjeet to much variation or controversy ; 
ot water. Othei in|uriouscirccts were,, that it soured from 30 to 3(i inches was generally sufficient, it 
the land, and j'avc rcse to to the toiination of sub- being always understood that the luain drains 

stiinces hurtful to vegetation. These were caiwed should be at least (i inches deeper tliau the parallel, 

by the cAclnsiou of eonimon air and the o.vygeii The width of the parallel drains sliould depend on 
whii h it eontaiiis from the jioivs of the soil. Vege- the quantity of water they had to carry ofl'j if the 
(able mid aiiima) uauiures thus remained imperfeetly flow be, insigidticaut the drain should be cut very 
deeayctl, or decay w i-. eonvi'rted into jmtretactinn, ii.arrow, generally not more than 2 or 3 inches wide 
..and acetic, malic, taiinie, gallic, and o^her acids, at bottom, otherwise the water will stagnate, instead 
substituted for carbonic acid and ammonia, tiie fro- of running freely off; if the flow be more cousidcr- 
dm th of simjtle dec.iy, ami which, with the elemem- j able, the drain niii.st he made wider in proportion, 
of w.iter, arc now recognized as tlie chief ageiit^ in I to invvcnt a too rapid current from tearing up the 
tlu-mmrishmeut ofplaiit.s. .Siipeiabundant moisture, , bottom, and ill time choking the driiiii. As to the 
likewi.se, lendered ihe climate of a couiitrv iiisalu- , fall and direction of the drains, it was stated that 
brioiis ; blit Its injurious cH'cet.s were more imnicdi- | great diffcnuees jircvailed, especially where Uie 
afely lecognized m supplviiig the roots of growing ■ laud lay on the face of aliill, and had a eonsiderahie 
pl.iiits with a gre.-it< r qiiimlity nf moistiiie than they | slope; one party niaiiitainiiig that they should be 
.ire able to digest, and thus rendciing them weak | inn perpendicularly up ami down the face of the 
and drojisical, I hill, another that (hey should be run diagonally 

Mr. Ogilby next proceedeil to explain how these ! acro.ss it. Mr. Ogilby believ'ed both opmums to be 
iiijuiies wnglvt be remediLd by ellieient draining; ■ right, under particularcircuinstanccs,butlhatnei- 
.uid olisei v( d that land was remloied wet and nn- ^ ther of them was a correct esjire.ssion of the actual 
piodinlivc lioni two souiees ; first of a)! by ram i jiriiieiple njion whieli the direction of the drams 
' illmg on the suiiuce ot .i stitl (lay-oil, or sl.ig- i dcjicnded, which he stated to be that the parallel 
•natiiig wilbia the poies ot a lo.uiiy soil, incumlient j diuuis .should cut tlie different strata of the land 
on an imjici Mims subsoil; and, secondly, by sjiniigs iierpeiidicular to the line of strike, whilst the main 
overtlowiug the siirtaec lioni some iftgher grimiid, ‘ or lixuliiig diaiiis should be in the direetioii of the 
or oozing up from beneath the soil itself. Tliise ; diji. 'J'liis position Was illastrated by a large section 
two ditfen nl forms of ilisivcsc required different ■ of the Isle of Wight, and strengthened by the well- 
modes ot tre.iliiicnt ; the system which woifld known geogrophieiil fact, tliut it is consonnul. to the 

eimiplisli a radical cure iii the one ea.se, might, in- | system which nature pivserits in tlic direetioii ot 
deed, alletiate the effeel, but couljl rieier leiiioie | laige rivers and their tributary streams. After e.x- 
tbe cause in the otlier; aiid Mr. Ogilby slated that pluming the varii^us methods oi lUling these drains, 
the gnat ciror of modeiii wiitcrs on diaimng eon- ) by tiles, broken Stones,'wood, straw, I've, 
sisted in not being aware of, or at le.isl not siifli- ' iNlr. Ogilby proceeded to consider thccii.se of hmil 
< lenlf distmguisbmg, these different causes of wet- injiiitd by subjacent water euiitaiucd in the bowels 
lit ss ill lami, and tlie ditleient moiles ot tr«atim.iil ot the nith, miJ forcing itself up in springs from 
wliieh wine applicable .leeorduigly. The common ; bencalli, or trickling down from the tail or outcrop 
metliod ol .siiijaci' (Iriiitiiny, whieli was^so iimeli iii i of some overly mg strata. This was stated to be the 
VOL lie at piesciit, and wlilch was necessary and 1 cause of all the grtat bogs, fens and inoriisscs 
i tlicieiit tor tin; discliargc ot ram water, would pro- j which covered so large a si rfacc in Ireland, Seol- 
duee but a partial etl'iet ni alleviating the iiijiine.f ■ land, .md some parts of Englmul, and whieli, vvlieii 
e.iiiseil byjubteriaiicms .qniiigs; aiiil dial too at .in | laid diy, piodueed some of the finest land. Tins 
com minis cost, I oiiqt.ti'ed w ith tlie expense of simple ' pint of the subject was illustrated by numerous 
and more .ippiopi i.ile iiioile.s. lligh-lymg ar.iide ' geolog»al socfion.s, explanatory ot the fomiatlon ol 
soils, espeeiilly 111 Ji,-laii(l, .Seollainl, .'.*<1 tlii; West | spi mgs, and the origin of the fens and hogs to vv Inch 
ol I'higl.iiid, well'tieiiiii iifly iiijnicd by both eau.ses I I tiny gave lise. The propa’r mode of dniiiiing such 
but tliegriatei p.irl ol tlic misehiel comiiiimly artist; | land was di.seovered and practised extensively during 
tioin ll»' laiiis wliiyh fell so abmidaiitly m these , the latter IcdfAif the last eentury, by .1. KIkington, a 
loe.ililie.'^ ami it was to such l.uiils that the system . Want iek ^!lil•e farmer, who had the merit ot peieci- 
ot,/«/’i' 0 (/' (Intiiiiini vs as peeuliarly applieable'. Ihe i ving the lelution which this species of wetness, anil 
pi nieijtles ol this system eoiisisteil in eultiiig p.tiallel the oiigin of sjirings in gener.il, bears to the goolo- 
tliams at ttped tlistanecs of from fifteen to thirty or gieal stratification of the surionndmg country, at a 
I'tnly tiet asuiuler, aft oi diiig to the tenacity or light- perioil when the knowledge ot slriititication ft-as yet 
iicss of Ihe soif, ami leading them all into one or in its iiifiiiiey, and confined to a lew inquirers. The 
more main diams, .lecoidnig to the inetpialilies and j great success which ultendcil Elkington’s practice, 
sue of tlie (leld. ' atfraclcd (he attention of the government of the 

Ureal tbifeienet's prevailed among praetie.d drain. ! day, and a P.u-liameiitary grant of 1,000/. was voted 
(IS as to llie dislanee, dejitli, width, fall and diree- to Inm, on eondition that he .should impart liis 
tion III the paiallel tliaiiis, which Mr. Ogilby as- | seeiet, as it was then considered, to eertaui iriilivi- 
ei dll'll to Ihe ilillereiil eiicuinst.iiiees of soil, elimafe, ilnals .appointed by the board of Agriculture. This 
and siination m winch tlie sevral oliscivers had was done; and the result, published by Johnstone, 
lomitl jiailieular moth's most .•ffieieiit, and dejire- one of the jtersons ajfjioilited, display.s one of the 
call'd the idea of •my one system or set of uiles be- most beautiful and important applicjtion.s ofseieii- 

mg iimvei'sally apiilieable to all eircuirfstiuices ami title pvmeiple.s to practical purposes vvitbin the 

localities. • The (lislanee of the drains he slated to | whole range of human knovvledge. "i'et, stnuige to 
tlepeiid eiitiuly on the imtnie of the soil, ol which say, Ihe very memory of Elkington’s system sceni,s 

it slionlil vary mveisely as the len.ieity ; m (he ] to be lost at the i>resent day, or reiiambered only 

silliest soils v.vjiilienee (iiovial llial fhe diaiiis were i to he eimtlemned as ineffieieiil, though it rests oil 
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iudubitnble gcientific principlRs, and the works of 
Arthur Youiif; and the various County Reports are 
filled with testimonies of its efficiency and success. 
The truth, however, is, that its application requires 
a more e-vtensive and scientific acquaintance with 
the origin of springs, the laws of hydrostatics and 
the principles of levelling, as well as a more prac¬ 
tical knowledge of the stratification of the earth, 
than common land-surveyors, or moat writers on 
this subject, can be expected to possess; and of all 
the practitioners of the present day, „Mr. Ogilby 
stated, that Mr. Stejihens, of Edinburgh, was the 
ordy individual whom he knew to he aware of the 
real importance of Elkingtou’s system, or to have 
pr^tised it extensively. The princqiles upon which 
this mode of drainage depends are purely geological. 
Eikington divides the different strata, which com¬ 
pose the globe, into two gfreat classes, those which, 
like sand, gravel, &c., arc of a ])oruus nature, and 
permit water to sink into and percolate freely 
through them ; and those which, like stiff clay, 
conapact rock, and that species of gravel ceraenteil 
by iron, which is commonly called till, are imper¬ 
vious to water. Sui>pose, as in the case of tlie plastic 
clay, and other geological formations, tiuiiierous 
alternations of porous and impervious strata occur, 
the rain-water which falls on the outcrop of the 
porous strata will percolate down through its sub¬ 
stance till it arrives at the lowest point, where it will 
lie upheld by the subjacent bed of imjiervious clay, 
and confined by a similar bed above. Tlie })orous 
bed will thus resemble a bent tube, into one or both 
ends of which water is jioured: if one or more hoK-s 
be bored in the upper wall of the tube at its lowest 
I>oint, the water yiU spout out of Ibein like a little 
fountain; or, if the tuhe be filled, it will at last 
overflow at the ends. Tliis is the cause of the wetness 
which gives rise to bogs and morasses. These swamps 
always rest immediately on a tilltOr clay bottom, 
incumbent upon a stratum of smul or gravel filled 
with water, and cropping out on some high ground 
in the neighbourhood from which the water descends. 
The rains of hundreds or thousand-! of ye.ar8 gra¬ 
dually fill these porous strata, till they at length 
trickle over the lower edge of the outcrop, forming a 
continuous line of springs which overflow all the 
surrounding low lands, or burst up at the lowq'jt point 
through accidental crevices or weak points of the 
superjacent clay beds, ynd give rise to the green 
wellep and shaking quagmires so frequently met 
with in fens and turf bog.s. The fonaer ease hap. 
]H’ns along the edges of the Tiondem Basin, where 
the clay comes in contact with the subjacent sand 
beds of the plastic foimation; in Kent and Sussex 
where the weald clay meets the Hastings .sand on 
the OHM side, and the chalk ranges of the North 
and South Downs on the other ; the latter Ls almost 
universally the ease in the bogs and fens of Ire¬ 
land and Lincolnshire. To cure the former species 
of wetness, it is only necessary to draw a trench 
along the line of the 'spi ings at a short distaniH! 
below where they burst out, and sutfiriently dceji 
to cut into the porous stratum containing the water, 
and thug inter(»}it it before it rises to the surface 
or overflows the land. The line of tlie drain is 
determined by the application of the spirit level, 
U])On the prineqile that water always stands at the 
same elevation in the same reservoir or in resen nirs 
communicating with one another ; and in cast's where 
the porous stratum r-ontaining the water lira too 
deep to be reached by the bottom of the drain, wells 


are sunk at intervals, or a large auger is used to 
make bore-holes in the bottom, up which tlie water 
a.s(Xinds, and of course lowers the spring or reser¬ 
voir to the fcvel of the hottom of the drain. In the 
second case, where the bog lies nearly level, and the 
springs burst up at intervals through aeeideiital 
crevices in the till or clay bed on which it rfests, one 
or more deep trenohes are cut across the. bog, in tlie 
proper direction to secure a good Jmd wells or 
be re-holes sunk as in the former instance through 
the subjacent clay to let the water escape; its level, 
wilf consequently be reduced to the height of the 
bottom of the trench, which is always better to cut 
down to the clay or till, where the bog is not more 
than ten or twelve feet deep. Kometinies, when the 
hog lies perfectly landlocked or surrounded on every 
side by hills wliieh afford no outlet, the water may 
still be carried off by sinking a well or bore-holes 
into a dry subjacent stratum of sand or gravel, and 
tiius letting the water escape beneath. These pnii- 
ei])les, Mr. Ogilby stated, where appliealde to many 
districts, and afforded the only cheap and ellieieiit 
system for lands iiijui-'d by subjacent watoT. 

IMPROVED BANK NOTE PAl’ER. 

I'KKVCNTION OF FOIltJKRl, 

Mu. W, Nrw'I'on, the iiigciiious Editor o(TAp Loiij 
don Journal, has jiatciited tlie tollowing i-laboratc 
iniprovementi' in the preparation ot [i.iper designed 
for bank notes, Government documents, bills, 
eheques, deeds, and other piirjioses, wherein pro- 
teclion and safety from forgery or counterfeits me 
required. 

These improiiemeiits (communicated to^tlie jiaten- 
tee by a ftiruigner residing abroad) consist iii cover¬ 
ing both sides Of the paper used for bank notc-j, 
Government documents, bills, eheques, deeds, mid 
other purposes, with designs arranged and (is nted 
in such a manner, that tliey can neither be iiiiitatcil 
by hand nor through the agency of luaeliiuery, nor 
be transferred upon stone and then reproduced liy 
any of the means known in lithogra[ihy. 

It is well known that stmiiped paper used for 
■deeds may he washed, luid used ag.iiii for otlier 
deeds, the Govenimeiit stamjis being pre.seived im- 
rautilated, and that part of the writing in.iy be taken 
out, and other words substituted ; also, that t.giiris 
and indicatui.is of sums of monies may be alteied by 
chemical processes, tlie st.amp teu,aiiiiiig entire, as 
well as the body of the dueument. 

The designs printed on the. surface of thi ]iaper, 
and oil each side tluVeof, must be so org.miKid as to 
renderit iiiipossible, Fiistly,—to imitate tin; mutiix 
plate from which the design is obtained ; tSeeoiidly, 

—to trace or copy by hand all the elements or jiai ts 
of the design witli lithogr.iphic ink, for the purpose 
of traii.sferring it ujmn stone; and, 'Diirdly, — to 
transfer tlie whole de.-ign upon lithographic stone, 
and from which proofs may be afterwards t.ikeii. 

These results are said to be attuned by tlic present 
improvements : the nature of the paper to be used, * 
the designs to be employed, the mode of organising 
and engraving them, the printing of tlie same, and 
the nature of the inks, are thus described :— 

The paper used for deeds and doeuiiieiits of all 
kinds must be of durable quality. Two sorts of 
paper are flinufaetured, one called “ hand-made,” 
and the other “ machine-made” pajier. 'J'he manu¬ 
facturer of machine-made pajier caiiiiol eonveiiiently 
use pulp pounded by iiiallets or beaters, us is the ease 
foi paper made by liu'id; the fibres ot such pulp 
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ln'iiig too long to drain on the endli'ss wire cloth. 
Ki oiTi hciu'i! (irihi-!. llie necessity of using grinding 
cylindeis ot great power, in older to convert tlic 
r.igs into a very tine pulp, and, as a necessary cou- 
seijiience, the niachme-made pajier is of a liner ijua- 
lity, Inil not so strong as the liaiul-niadc pajier. 

'I'he papei'S made Ironi pulj) winch has bewi bleach¬ 
ed Ijy chlorine, ought not to he usi'd for iiiaking a 
safety paper ;*for thg chlorine wealteiis the jmlp, 
and ojiposes obstacles uhuust insurniountalile, to the, 
. n],iking of the safety pajier. When niauiifaelured m 
this uiaiiner, however carefully made, the pil\)er wiV 
■ always retain certain chemical agents, which, after u 
time, may act upon, and eventually destroy, the 
vegetable .substances u.sed for colouring tlie inks. A 
is, tlicrefoie, of the utmost inipoitaiice, in the pio- 
iliicUon of safety pajier, to enijdoy that only wlneh 
IS maimfuctui\d by li.and, with rug.s miturally white, 
and not blc.ielicd by cliloriiic. ' iliis obscivation lias 
only for ils object the jiroihiction of a jiaper of the 
greatest jiossihle dm ability, ami not eoiituiiiiiig any 
I lii'iiiie.i) agents likely to attack the ink; but the 
iiii|ii<ive(l l• 4 elllod ot prejiariiig jiajier for all the 
imijtoses aiiove nieiitioiicU, may be. applied to eoii- 
iiiitious or maelnne-m.ide payer, in the same vvay as 
to p.ijKT m.ulc by hand. 

4 \'i(li ivsjifct to the engraved designs, it is not 
sullieieiit that they should be dilKcult or imjiossible 
to copy ; it is also necessary tliat any Hilsiticalion 
ni.iy be lasily detected, and that the siiUscnber ot a 
jiiomissoiy note, (be diawei of a billot exchange, or 
any one tl>e, sbould be able, at a siinjili. ms|iec»ion 
ot tile di)( uiiieiils, to aseiitiin wlietlier the design 
lias oi lias not been I'ejiitnluci’il liy li.iiid attliej/Jacc 
vvlieri- the aiiunmt ol moiiev is genei !t)i) w I Uten, 
wiliiout being mull rllic nceessitj ol bi uigoig another 
bill Id eoiiipaii' w uii it. 

The ('•sign must Ibererorc be coiiijioscd of regular 
jiiits, easily jieic. jitible and ueognisablc by the 
li.ikeil eye; but it is essential tliattbe ‘‘ type liguie " 
or (levlec be geonuliieally ugulnr, and jiresiiit a 
disImefiK'ss ill the lines, and a gieat synitmtiy in 
the disposition of its eunstituent p.irts. In ils coiii- 
jiosilion, time should be no slr.nglit lines, because 
tliey .lie too e^isii_( made with a i iile ; iioi any curve 
wbicli maybe Iraeiilat oiuc by (’omjiasses. The 
ill'll,iiiim lit tliis iignl.ir I'linieiit must present iiisur- 
moiml ible ob-t.iek s to torgi is. .• 

'I'be legul.ir el. minis .u'C to lie distnbelcd .Myni- 
iiietinMliy on I be wl.oli; surface ot the shut of 
ji'ijicr, aiiib must be lejieated a great iiunilier ot 
limes, to oiler a great number ot jamils ot com- 
ji.irisoii. * 

\V li.it has been slated with reference to one of the 
regiiUr elements, taken imlnidually, applies eiiually 
to the whole ol the elements eoustitnl mg the de¬ 
sign. It IS, therefore, m(lispcii,s.ible, in order that 
these regular eh mints may be iininitable liy hand, 
that they should be distributed on the surface of the 
p.ipei with a malbein.itical jireci.siuii, so as to oiler a 
iimfoiiii lint. They aie, coiiseijucnlly, to lie en- 
giavetl .iiid dislnlmted lUi the surface of a matrix 
jil.it.e,.iii sled or other metal, or on stone, by the 
iigeney ol a machine. A regular dcmciit of design 
must, thcielbro, Ik* mei'hanieully |ll•'Klneed, and ro- 
jie.itcd ideutieally aiij at rcgulai intervals on a given 
suil'aee, so that the most skilful liaiul, nssi-ted by 
the kcem*si sight and the most olisimale jialience. 
Would iiiid It iiiijiossilile to I'ejnudueo one of those 
elcineiils, if it wcie obliterated. 


Tile same imjiossibiltty would exist with reference 
to any attempt made to charge the whole of the-lines 
constituting the jrcgular element with lithographic 
ink. 111 order to tiausfer them ou to stone, and strike 
off proofs from the same. 

A design, (irodueed in the same manner as above 
described, although it could not be imitated by 
hand, might be cujiied by mechanical means, and as 
a guarantee against’that contingency the inventor 
has recourse to the following contrivance 

The spaces left between the regular elements, eu* 
tilled up by a’desigti of a different aspect, but no 
' confusion with the regular elements must take place; 
and, moreover, this design, as an indispensable con¬ 
dition, is produced by chance, so that it is impossi¬ 
ble to obtain two similar drawings by using the same 
or any other means; the latter design is inioroscu- 
pie, that is to say, tlic elements constituting it can 
only be jiropcrly seen by means of a magnifying 
glass. This second design, jiroduced by accident 
and not imitable, has ''or its object to render the 
eoiuiterfeit of the matrix plate imjiussible, and also 
stamped (lapers, which have been written ujiun, be¬ 
ing washed, 111 order to produce another design upon 
them. 

The orgaiiisatiou of the designs is thbs deserib(*d 
by tlie inventor :—A matrix comjiosed of regular 
elcinents in the eoiiditioiis above stated is to be en¬ 
graved by means of a point and a suitable eiigraviiig 
iiiaelime. This design may be engraved or marked 
oil a lithographic stone, or on a plate of metal, or 
even on a block of wood, but a steel jilate is prefer- 
‘ able, iiH this description of work requires great jire- 
eision. .4 proof i* taken from this plate in the or- 
dm.iiy manner of conjier-plate printing, and trans¬ 
ferred on to a lithognipliie stone by the means u.sunlly 
I'lnployid by litliograjdicr.s. The tramsfer being tlius 
made, a coating of gum arable diosolvpd in water and 
slightly coloured (gr any other substance, soluble iu 
water) is ajijilied to all the regular elements consti¬ 
tuting the design transferred on the stone. Tins 
coating, which is not sjircad ovTr the iiiternK>iliutu 
spaces lett between tlie icgular elements of the de- 
• sign, is allowed to dry. 'riien a second drawing is 
trnii.Mferroil on to Ihe whole of the same stone ; tins 
latter drawing being eoiiijiosed of iiregular elements, 
iiiLK.li siiiH^er than the regular elemi.iits ut tlie first 
diavviiig, and which may be mieroscopic. It will bo 
uiidci.stou(l, that the rcguLirelements bciu^jirotected 
by the gum covering, and tin: mtcriiiedlRte spaces 
dione being left Jiaie, it is only ou the latter jiarts 
that the stone will receive the second drawing. Tliis 
drawing is jueviously to be m.'uleou a sheet ol' metal 
or stone, or even on wood. It may be etehed and 
engraved, eillier by the. hand, by iiiuduuery, or by a 
elieiiiical jnoeess; but, whether made on a metal 
plate, ou stone, or by a lyjiograjihic operation, it 
must necessarily be obtaiii.d by eliaiiee, .so that it 
eaiinot be rejirodueed, either by the jiroeess that 
eihetc.l it, by any otlier piocess, or by tlie hand of 
an uidst. ' 

(To kri'uiitMiieil.) 

ATAIOSI’IIERIC TIDES. 

Dr Signumil has lately rtiad to the Uuyal Medk-al 
llutanienl S’ociity, an iiifrresting jiuper^oii the in- 
tlui'iiee of the tides on the atnio.sjdiero in the jiro- 
dm lion of the regular return of di-seasc at periodical 
iiitei'v.ils. lie pointed out that there existed tides 
in the air, iccurriiig daily with the baniv ccituiuty os 
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do the tides of (he hea, and Hint there is an ebb and 
flow twice in twenty-four hours, during which there 
is greater or less pressure upon the human body, 
which jiarticidarly aftexits the organa of respiration 
ami till’ heat of the frame; and thus the periodic re¬ 
turns of astliinas, of fever, and of most diseases, were 
to be accounted for. The barometer iiidicuted the 
difl'ereut states of atmosphere with sufiicient accu- 
racy to enable inejlical men in all quarters of the globe 
to aseertuin the diurnal variations, and to watch the 
inlluence upon man. Meteorologind science had 
not yet sufficiently advimced to enable us to ar¬ 
rive at fixed conclusions upon the sulijeet of the tides; 
tliey have, however, been completely established, and 
to the observations of La Place tliey were indebted 
for the first examination of tlic subject. The ardour 
of modem men of science would soon shew how cli¬ 
mate and latitude would act upon the tides in the 
production of the return of the, 8ymptom.s of (li.sease. 
Lr. Sigmond brought forward many illustrations of 
this curious inquiry, and shewed how much the with¬ 
drawal of the siiiullest quantity of air, even that 
which is c.xhausted in the cup))ing-gluss, produced <i 
sen.se of weight and jiressure on llie body. If there 
was .in oseiliiition of l-25th of an inch of atmosphere 
(wliich affect at the, least was shown by the barome¬ 
ter to occur four times a day) it would materially in¬ 
fluence the state of health and disease. 

ON THE QUALITIES OF TIMBER AND 
DEALS. 

(Conltuttt'd/rnm pris^e ' 

AMS:alCAN TIMIISIK. 

The only description of Anierican timber known 
in this market in the state of the log, are the red 
pine and the yellow pine—for although pitch pine 
Iws been brought here, via Halifax, from the south¬ 
ern ports of the United States* yet that species of 
fir timber is scarcely known in this country as nn 
article of consumption: it is said to lie extremely 
brittle. 

Red Pine .—The red pine approaches very nearly 
in quality to Riga timber ; it is almost as stiff aiiil* 
is free from knots, but the irregular manufacture 
and tapering of the logs occasion nuu-h loss in tlie 
conversion of the timber for use in buiiiliiigs ; the 
maiiufaeture of this timber is, howi;ver, improving, 
and it is^orisequently rising in public eslimatioii. 
It is the produce of Ujqier ('aiiada and the adjacent 
jiortions of the United States ; it is brought down 
ill rafts from the great lakes (on the borders of which 
it grows), by means of the River St. Lawrence to 
Quebec, where it is shipped for England. Great 
caution is necessary in the use of this timber ; if the 
voylige from Quebec was as short as that from Riga 
it would not, perhaps, be more liable than Riga 
timber to take the dry rot, but owing to tlieJength 
of time that it remains in the ship, or owing to (he 
yellow pine wood, which, ns deals or timber, is gene¬ 
rally in the same hbld with it, a cargo of reJ pine 
timber seldom arrives which does not exhibit, on 
some jiart or otlier of the surface of the logs, indica¬ 
tions of the presence of dry rot, and therefore, al¬ 
though the timber, if not so treated, might not he 
liable to tliis defect, yet treated as it has been before 
it arrives here, it often is infected, and if then placed 
under circumstances only slightly favourable to the 
growth of the fungus, it will be the menus of intro¬ 
ducing the dry rot into a huihUiig, unless a closer 
examination be made of the surface of each log to be 


used than is usually done, or some nieuns udojited to 
counteract the infection. 

yellow Pine 'J\mber .—The yellow pine timber in 
the log comes from Quebec, from St. John's, from 
Miramichi, and from some other porta in New 
Bmnsviick. That fiom Quebec is not so tit for the 
better purposes to wliicli yellow pine is applied :« 
that of St. .John’s, nor is that of St. John’s so fit for 
those purposes as that froiiii Miramielii. That of 
tiMir.miiehi is the lightest and most spongy, and the 
lerist fibrous of all. It is exceedingly indlow,.to 
Fise the joiner's tc-rm, hsus no tendency to warp, and 
jirc-erves the form that the ivorkiiian gives it. Yel¬ 
low jime timber ought not to he used for rafters, 
joists, gii ders, or plates, in any building ; liir no 
purpose, in short, and in no situa(iim, where strength 
and still’iiess ore required, and wbcTc the ends or any 
part of the timber come in cont.ict with brick-woik 
or masonry, or are liable, or siilijeoted to ihimji. 
Yellow' pine timber is not rigid ; it is delieieiit iii 
strength ; will break with a less weight than almost 
any other kind of vimber ; and, except in perleetly 
dry situations, or wLeie't is tliorougliky well venti¬ 
lated, is extremely liable to take the dry rot. 

DEM.S, P1,AN«S, ANIl HAITI',.NS. 

Tlie first thing tn he considered, .is rcg.irds deals, 
is the qii.ility of the wood. Many deals are of difni- 
ble quality, ami fit, on that account, lor rough out- 
of-door purjioses, and coarse floor.s or caijicntry, 
hut they are wholly iiiaiiplieablo tor fine joiiici’s 
work ; for when the saw lias jiasseil through and re¬ 
duced them to small dimensions, they vv.irji and 
twist like a piece of whalebone. Deals ol ihis 
cliar.-ieter arf termed by carpenters “ .strong.” Such 
deals have likewise the bad projicrty, in general, of 
reiuling themselves to pieces as they dry, .iiid become 
shaky. Deals that, when acted upon by the saw, do 
not form saw’-dust, but are torn into long iWring.i or 
fibres, and, on that aeeouiil, termed “ stringy,” are 
in general of this strong natuie. Such deals are 
likewise less uniform in their texture, and vary more 
in the alternate fibies and cellular parts tliaii the 
deals which are fit for the joiner. The deal to be 
good should have a eerlaiii dcgiee of soltiies'-. e.isily 
yielding to the knife or eliisel. .'^iieli jjeals are to be 
distinguished by tlieir light weiglil, iii eoiiip.nison 
with the strong fibrous deuL, and when planed, 
they evWiit a silky texture. Some deals, and p.ir- 
tieulaily the stringy deals, ate very hjgroiiietiie, 
and never lose the pnqieity (however long they 
have been seiLsoned) of exp.uidiiig aiid*.;oritraeting 
with eh.iiige of weather. While Fetei.sbyrg deals are 
said to have tlmt projierty. The ileal to be good 
should be straight in the grain; if cro.ss-graiiivil, it 
generally becomes shaky diagonally upon drying, and 
falls to jiieces under the saw ; or, if eross-grained 
in a lesser degree, it does not yield a smooth suifiiee 
*0 the plane, but remains rough and fuzzy. The 
deal should, of course, be without coarse knots, and 
the more nearly it is perfectly clean thi' better. As 
to the maiiufaeture of-the deal ; it should he square- 
cut; above all things, it ought not to have the centre 
or iiitch of the tree left within it, since, where that 
is the case, the deal rends on drying. In yellow 
deals the sap, or idbumen of thb tree, ought to show, 
itself only at the very edge of*tliat part of the deal 
which was fui+hest from the centre of the tree. 
Deals arc usually cut of three difl’ereut widths, each 
of which has its appropriate name. Tho.se from 
eleven or twelve inelics wide are called planks ; tlm,sc 
fioni eight and a half to ten inches are called deals ; 
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anil tliose from six uiul a half to seven inches are 
called battens. 

YEI.LOW DKAl.S. 

Norway Deah. —The yellow deals of Christiana, in 
Norway, ha^e alway.s been considered to be of the 
very best description they are so in two senses— 
they arc both dnroble, niid mellow; mellow meaning 
soft, light, and fit for the joiner. Though soft, they 
are not wanting in a proper degn-e of stiffness. 
When propcrljh seasoned, previously to being used, 
they remain (however*miniitely divided) precisely of 
the form that the joiner gives. This (jnality applies* 
tcVthe while, as well as to the yellow deals Chri^ 
tiana—and to those above the denis of any other 
))art of the world—and, therefore, the deals of 
(.'hristiana will always be the inaU-rial that the eoriw 
sumer will endeavour to obtain, if the jiriec will 
allow him to do so. 

Of late years the mode of taking the duty caused 
the deal.s to be cut in longer lengths than the tim- 
bei would afford, so that the inferior wood has been 
brought into the Lonilon market, and the high esti¬ 
mation and jirice diminished to a certain e.xtent; it 
is .said, however, that they are now rapidly regaining 
their forniei*character. ' 

The yellow deaks from Fredcrickstadt, in Norw'ay, 
are very nearly the same in ipiality with those of 
Cl^nsti.ina, and generally obtain ne.irly the same 
price in the market. The white deals would he as 
good as those of Christiana, but for one d>|fect, which 
is that the bark of the tree adheres to the knots, 
which, therefore, have a black ring round them ; 
when the diial comes to be cut into board, a knut (ff 
this kind is apt to fall out. It m.ay be observed that ^ 
neither the de,jils of Cliristiana nor Frederickstadt are _ 
of as good ijualily as (hey usi-d to be^ particularly 
a.s respects the yellow deals. 

There are several kinds of yellow deals not (Uiite 
.so good^as those of Christiiiiia in the quality of the 
wooil, and yet commg ni'ar to them, wliieh formerly 
used to be im[iorted from Norway in very large 
quantities, and still are, iiiqiorted from some of the 
jiLices of sliipmenl referred to, hut to a moderate 
extent only. The princijial of these ports are Loiig- 
.soHiicl, Porsgroniid, L.irwig, ICragcroe, and Dram. 
The cloister (leaks from Longsoiind two inches thick, 
and the broaft and eh'an deals from Krageroe one 
inch and a half (hick and fourteen feet long, were 
noted for their e.xeellence. From Draii^ an im- 
mim.se (piaiility, both white and yellow, were im¬ 
ported, usually ten feet long and tw’o inches thick. 
The “ lowland ” deals from this port arc of inferior 
quality, but the “ iiplafid ” of superior quality. 

Of the (kmls of most of (he ahove-nienlioncd ports, 
it may be said that they arc good lus regarda the tex- 
tlire of the wood, hut small in size, as they arc sel¬ 
dom more than fiom eight iiiehos and a half to eight 
inches and three-(|uar(ers wide. Some few deals 
(prineijially white deaks) used to come from Tons- 
berg ; occasionally there was a eonsidernblc supply 
fiom from Frcserickstadt and Moss. The yellow 
deals of those ports are of bad (juality, and the white 
deals not much better. Of the while lowland deals 
of Norway, in general it may be said that they re¬ 
semble in quality the white spruce deals of America ; 
they have the same tendency to wa»|i and rend on 
drying. 

Denis of Swedetl. The yellow deals of Sweden 
nearest in quality to the best yellow aieals of Nor¬ 
way, as ’regards their being at the same time durable 
am.1 mellow, are those which come from Stockholm 


and from Geflle in the Gulf of Rothinia. If Stockholm 
or Geffle deals were quite as mellow as Christiana 
denis, they would he preferred to those of Christiana, 
oil account of their full size and freedom from sap, 
but they arc somewhat more disposed to warp, and 
with regard to GcfBe deals have course knots. There 
arc some other ports in the Gulf of Bothinia, viz., 
Ilernosand and SSundswall, from which cargoes of 
yellow deals are shipped, occasionally little inferior 
in quality to those from Sto(vkholm and Geffle. Bnt 
it may be said of most of the deals from those 
ports, that in them there is in genera] an exaggera¬ 
tion of the faults perceptible in the deals of Stock, 
holm and Geffle. A large, portion of the deals from 
Ilernosand and Sundswall are from eighteen to 
twenty-one feet long and ten inches wide. The deals 
of Soderham and Sconwick are of a .still harder and 
coarser nature than those last dcscrUjed. The yellow 
deals of Gottenberg, althoqgh very free from sap, 
and durable, yet have the fault of being rigid and 
unfit for the joiner j they arc, how.ever, widl adapted 
for rough pin poses, both in and out of doors, on ac- 
count of their durability. 

[To he eontrnwed.] 

TO PREVENT VESSELS FROM SINKING. 
That x'cssels ^^ceiving injuries at sen, short of ut¬ 
terly destroying them, should invariably sink to the 
bottom, carrying with them numbers of their unfor¬ 
tunate crew and passengers, is by no means creditable 
to the genius of an age to which such prodigious ad¬ 
vances have been made in the useful arts. With 
little trouble and expense, every ship, which goes to 
sea should be rendered proof in most coses against 
submersion. The first thing to be observed is, that 
the specific gravity of a vessel, no matter what be 
its si/e, is usually l(«s than that of an equal bulk of 
water. The addition of iron machinery, of course, 
greatly increases the specific gravity of steam vessels, 
and causes them to sink more readily than sailing 
craft, nevcrthclc.ss* even in the case of steamers re¬ 
ceiving severe contusions, it is to be observed that 
they do not sink all at once. Generally speaking, 
in the worst species of accidents, sailiug vessels re¬ 
quire from half an hour to an hour, and steam ves¬ 
sels from fifteen to twenty minutes, to disappear be¬ 
low the water. In nearly all instances there is mani¬ 
fested, as it were, a reluctance to sink. Trembling 
in the balfnce between existence and extinction, any 
little addition which could at the moment be imparted 
to the bouyant jiroperties of 'he ma.s8 would turn in 
its favour. WeJaelieVt it has been repeatedly pro¬ 
posed to occupy all the spare, cavities of vessels with 
air-tight metal tubes, by which sinking in almost any 
circumstances would be impossible ; but on account 
of the exjiense and the necessary structural alteration 
required in any such plan, it lias never been prgeti- 
cally adopted. Supposing, then, that a permament 
means of extra-buoyancy is unadvisable, the follow¬ 
ing simple expedient may be resorted to in relation 
to all vessels already or to be built. 

In«ach of the cabins, and other parts usually con- 
t^iining vacant spac^, let there be hung up conveni¬ 
ently on the wall, in the manner of a rolled-up ham¬ 
mock, or concealed behind a loose screen, an sir- 
tight bag, communicating by air-tight tubes to force- 
pumps on deck. The instant the vessel ^strikes, and 
is supposed to have received an irreparable injury, 
letWic tyings of the rolled-up bag be cast loose, and 
the force-pumps set in motion. The bags inflating 
with air like a balloon, would speedily fill the cabins, 
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or other vacant upacc-s in which tliey were allowed to 
expand, and would sustain the vessel on the snrhice 
of the ocean, although logged to the level of the deck 
with water. As a variation on the jdan, the air¬ 
tight bags might be attached to the sides or other 
exterior j)arts of the ship ; but as the liability to in¬ 
jury would be greater in these situations than in the 
cabins, it appears tliat the bags would have their 
Attest receptacle in the interior of the vessel. There 
cannot be the slightest doubt that by the expedient 
suggested the sinking of vessels of every description 
would be rendered a physical impossibility. Nor 
could the expense of the apparatus—a few pounds at 
most—any more than the trouble of its application 
— be considered an obstacle to its adoption .—Tyne 
Mercury, 

IMPORTANT IMPROVEMENT IN THE 
MANUFACTURE OF IRON. 

It is stated, in the New f'orh Tribune, that a dis¬ 
covery has been made by Mr. Simeon Broadineadow, 
of New York, in the manufacture of iron, by means 
of which* the iron ore is by only one process con¬ 
verted into wrought-iron witliout being first made 
into pig-iron, and at a Icssexpeuce than the pig-iron 
can be made, 'ihe Iran ore is placed upon the Hour 
of a reverberatory furnace, the flame of fire passing 
over it, when a chemical compound is used to unite 
the elements of the iron by separating the “ slag ” 
from it. By this first and only operation the wrought 
iron comes out as perfect in every respect ns tliat by 
the double operation of “ puddling ” and piling pig- 
iron, and for the purposes of manufacturing steel, 
even surpasses it. By this process wrought-iron of' 
the best quality can be prodnwd at a cost not ex¬ 
ceeding 25..^0 dollars jier ton. To make the iron 
ore into balls of wrought-iron Vvill require no blast, 
nor machinery of any kind; the anthracite or bitu¬ 
minous coals being used with equal advimtage in a 
common air-furnace, a good draft being all that is re¬ 
quired. These balls of wrought-iron can be made with 
a good profit (if the furnace is built near the mines 
of mineral and coal) for 14 dollars per ton. In the 
single article of railroad iron it will be a saving of 
millions of dollars to the United States; for. by , 
statistical tables, we have already sent to England 
for that article alone the sum of 32,000,01)0 dollars. 
The inventor says that with a capital qf 100,000 
dollars 40 tons of railroad iron con be manufactured 
every twenty-four hours. 

VARIETIES. „ 

Cement for Floore .—Earthem floors are com¬ 
monly made of loam, and sometimes, especially to 
make malt on, of Hmc and brook sand, and gun 
dust or anvil dust from the forge. The manner of 
malting earthem floors for plain country habitations 
is as-follows:—Take two-mirds of lime and one of 
coal-ashes well lifted, with a small quantity of loam 
clay ; mix the whole together, and temper it well 
with water, making it up into a heap; let it lie a 
week or ten days, And then tamper it over agun. 
After this, heap it up for three or four days, and re¬ 
peat the tem{)ering very high, till it becomes smooth, 
yielding, tough, and gluey. The ground being then 
levelled, lay the floor therfewith about 2^ or 3 inches 
thick, making it smooth with a trowel j the hotter 
the season is the better; and when it is thoro^hly 
dried it will make the best floor for housis, ei^ci- 
ally malt-houses. If any one would have their floors 
look better, let them take lime of rag-stones, well 


tempered with whites of eggs, eovering tlie floor 
about half an inch thick with it, before the under 
flooring is too dry. If this be well done, and tho¬ 
roughly dried, it will look, when rubbed with a little 
oil, us transparent us metal or glass. In elegant 
houses, floors of this nature are made of stqeco, or 
of plaster of Paris beaten and sifted, and mixed with 
other ingredients. 

Compound Colourn in Uychnj, are produced by 
mixing together two simple, ones; o., which is the 
, same thing, by dyeing rloth first of the simple co¬ 
lour, and then by another. These colours vary to 
infinity; according to tlic jirojiortions of the ingre¬ 
dients employed. From blue, red, and yellow, red 
olives and greenish grays oxc made. From blue, red, 
and brown, olives arc made from the lightest to the 
darkest shades; and by giving a greater shade of 
red, the slated and lavender grays arts made. From 
blue, red, and black, grays of iill shades are made, 
such as sage, pigeon, slate, and lead grays. The 
king's or prince’s colour is duller than usual; this 
mixture produces a variety of hues or colours almost 
to infinity. From yellow, blue, and brown, arc inado 
the goose rfw»^uiid ofb'e»of all kinds. ^*roin lirown, 
blue, and black, are proclu<‘.ed brown olives, unii their 
shades. From the red, yellow, and brown, arc de¬ 
rived the orange, gold colour, fenille-mort, or faded 
leaf, dead camnligHS,etnnamon,fawn, ami tnbaCfCO, 
by using two or three of the colours ns required. 
From yelltw, red, and black, browns of every shade 
are made. From blue and yellow, greens of all 
sliades. From red and blue, purples of all kinds 
are'-fonned. 

To preserve Fish .—Salmon and some other kinds 
of fish are often preserved by )ilafing ihem in jars 
and pouring sweet salad oil over them until covered, 
then bunging up quite air-tiglit; Fish may bo pre- 
senred in a dry state, and pcrfi'ctly fresh, by means 
of sugar alone, and even with a very small ,quantily 
of it. Fresh fisli may be kept in that state for .some 
days, so as to be as good when boiled a.s if just 
caught. If dried, and kept free from mouldiness, 
there seems no limit to their preservation ; and they 
are much better in this way than when salted. The 
sugar gives no di.sagree'able taste. This process is 
particularly valuable in making what is called kip¬ 
pered salmon ; and the fi.sh pre.scrveu in this man¬ 
ner are far superior in quality and flavour to those 
whidi am salted or smoked. If desired, as much 
salt may be used as to give the taste that may be re¬ 
quired ; but this substance does not conduce to their 
preservation. In the preparation it is merely neces¬ 
sary to open the Fish, and to apply the sugar to the 
muscular parts, placing it in a horizoiitnl position 
for two or three days, that this substance may 
penetrate. After this it may be dried; and it is 
only further necessary to wipe and ventilate it oc¬ 
casionally, to prevent mouldiness. A table-spoonful 
of brown sugar is sufficient in this manner for a sal¬ 
mon of five or six pounds weight; 'and if salt is de¬ 
sired, a teaspoonful or more may be added. Saltpetre 
may be used instead. In the same proportion, if it is 
desired to make the kipper hard. 

Woods .—^The woods that contain aromatic oils are 
remarkable for their indestructibility, and for their 
exemption from the attacks of insects; this is parti¬ 
cularly the case with the Cedar, Rosewood, and Cy¬ 
press. The gates of Constantinople, which were 
made of this last wood, stood entire from the time 
of Constantine, Uicir founder, to that of Pope Eu¬ 
gene IV., a period of 1100 years. 
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THE CAMPHINE LAMP. 

The Argand lamps, for burning oil, are susceptible 
of great amendment; for, as at present constituted, 
they are liable to be soon clogged, and their rather 
Somplex and unnecessarily inconvenient arrange¬ 
ment renders it difficult to clean them. The liability 
to soil furniture, by spilling the oil, is also an ob¬ 
jection which requires to be remedied ; but for the 
purpose of general illumination in largo apartments, 
■the suspended Argand oil lamps, induing the recent 
improvements of burners and with ground-glass 
shades, have not been 8urpa.ssed by any of the re¬ 
cently invented substitutes so promiiicutly brought 
into publie. notice. 

The Cainphine lamp, the most recent of these in- 
ventions, gives a more brilliant light; it is not liable 
to the objection of soiling, and it is also clieapiT 
than oil; but against these advantages there are some 
serious drawbacks. Whal is called caruphine is iii 
fact only rectified spirits of tOrpcntinc, a liquid more 
rich in carbon than oil, and if its combustion be per¬ 
fect the illuminating power is greater. The difficul¬ 
ties to be encountered in the combustion of turpen¬ 
tine are the prevention of evaporation by heat and 
the consequent danger of its taking fire : also the 
prevention of smoke, which, owing to the abundance 
of carbon, requires great nicety of arrangement to 
guard against. In the cainphine lamps the reser¬ 
voir of turpentine is placed at a considerable distance 
below the dame, and great precautions are taken to 
prevent its heating. There is a disc of metal placed 
in the centre of the circular wick, to cause the air 
rushing up the tube to be deflected and to strike a- 
gainst the inner part of the flame, which thus as¬ 
sumes a buttcr-ciip shape. The glass chimney is 
conical, and provision Ls made regulating the 
supply of air, which, if too abundant, or dificient, or 
if it be not directed in the right current, destroys the' 
efficacy of the lamp, and produces volumes of smoke. 
Should the glass chimney crack, fLr example, the 
room would be quickly filled with smoke, and par¬ 
ticles of soot would fall like a shower- An anecdote 
is told, we know noAow truly, of a gentleman and 
his wife liaviug been changed into negroes during 
the night by the accidental cracking of a camphine 
lamp glass. 

TTie pivfixed engraving represents Young’s Patent 
Vesta or Camphine Lamp, entire, and in d-ietion, 
the details of which are also explained below. Dr. 
Uro, in a Report of Phol^matric Experiments upon 
this Lamp, made to determine the cost aud quality 
of its illumination, compared with those of the 
best lamps and candles, has arrived at the following 
results 

The Vesta Lamp, burning with its utmost brilli¬ 
ancy, without smoke, emits a light equal to very 
nearly twelve wax or sperm candlra of throe or four 
to the pound; and iu so doing it consumes exactly 
one imperial pint of spirits of turpentine (value six¬ 
pence retail) in ten hours, hence the cost per hour 
for a light equal to ten such candles is one halfpenny; 
whereas that from wax edndies would be nearly six¬ 
pence ; from spermaceti ditto, fivepence; from 
steai'inc ditto, fourpence; from Palmer’s spreiding 
wick ditto, nearly threepence ; from tallow moulds, 
2^.: from sperm oil in Carcem Mechanical Prenifli 
Lamp, Hd. « 

One peculiar advantage of the Vesta Lamp is the 
snowy whiteness of its light, which is such as to dis¬ 
play the more delicate colours of natural and artificial 
objects, flowers, paintings, Den. in their true tints. 


instead of the degraded hues visible by the light of 
candles and ordinary lamps. 

The size of the flame from which so much light is 
emitted in the Vesta Lamp, is greatly smaller than 
that of oil or gas Argand flames of equal intensity ; 
a circumstance to be accounted for from the differ¬ 
ence in chemical composition, between spirits of 
tiirperftine and fat oils. The spirits consist entirely 
of carbon and hydrogen ; in the propifltion of 88^ 
of the former clement, and IH of thejptter, in 100 
pirts; and they consume 328 parts of oxygen 
whereas, ^urra and other nnctuons oils consist of 78 
parts of carbon, 111 of hydrogen, and lOi of oxygen, 
in 100 parts; and these consume only 287'2 of 
ox^en, in being burnt; beemise the oxygen already 
present in the oil neutralizes 2’C parts of the carbon 
and 0'4 of the hydrogen, thus leaving only 85J parts 
of the combustible elements for the atmosphere to 
bum. For this reason, 871 parts by weight of spi¬ 
rits of turpentine, will consume as much o.vygen as 
100 parts of sperm oil; aud will aff'ord, moreover, a 
more vivid light, becau-se they contain no oxide, as 
fat oils do, which serves to damp the eojphustion. 
In the spirits of turpentine, tlu. affinity of its ele¬ 
ments for oxygen is entire, wheioas in fat oil, the 
affinity is partially neutralized by the oxides it con¬ 
tains ; somewb.it as the flame of spirits of wine 
weakened by their dilution with water. 

Naptha hast for some time past been employed in 
street-illumination, but the difficulty attending it.s 
use is greater than that of (iirpentine. It is more 
inflUnitnahle, consequently more dangerous than the 
Matter; and instances are known of the explo.sion of 
naplitha lamps, when the vapour has h^n mixed 
with atmospheric air. In consequence of the diffi¬ 
culty of elTecling perfect combustion in the lamp.s 
usually employed, the quantity of essential oil per¬ 
mitted to come to the wick is limited, and tljpugh 
the flame is very brilliant, it constitutes little more 
than a line of light, and its illumii ating power is 
consequently inferior to that of a larger flame of gas. 
The arrangement of the camphine lamp would, we 
conceive, be. well adapted for burning naphtha, and 
would admit of a larger flame. 

A French lamp has recently been invented the ob¬ 
ject of which also is to overcome the dfificulty of 
burning es.senti.il oils. In this lamp, the reservoir 
is placed farther from the fl.imc than in the Camphine 
lamp, and the wick does not rise within an inch of 
the burner ; it merely serves to.attracl a portion of 
the essential oil so near to the flame as to become 
evaporated by the heat, and the Vapour thus formed 
rises through the apertures of the burner, and is then 
converted into gas, and burns with a hrillant white 
light. An adjustment of this kind jiromises to re¬ 
move the objections to the Camphine lamp, but the 
lamp has not yet had a sufficient trial to determine 
whether it is practically available. It is so often the 
case with inventions of this kind, that the advantages 
are merely specious, some radical defect being hidden 
beneath the surface, that until experience has tested 
their merits, it is hazardous to approve. 

Description of the Engraving, 

Cotton passing through into the spirit. 

Handle for heightening or lowering the cotton. 
Wood non-conductor of heat, joining on the 
bowl containing the spirit. ’ 

Opening for draft to pass through perforated 
screen (see lamp). 

Cogs attached to cotton-holder to raise or lower 
it, by the cog wheel at B. 
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ON THE QUALITIES OF TIMBER AND 
DEALS. 

(Ctwtinttedfrom ptige 

DertU of Northern Russia .—ITie yellow deals of 
Archangel and Onega are very similar to each other 
in qUijJity, and of all deals, they approach in one res¬ 
pect the nearest to the yellow dcaLs of Christiana ; 
tlicy are exceedingly mellow, and fit for the joiner; 
on the other*hniid, Jhey are not ve.ry durable, or ca- 
pable of re.sistiiig dump, for which reason they 
..ought nut to be used in the ground-door of a huusi; 
the knots ore apt to be surrounded by d%ad ba^k ; 
they are irojiortcd of the average letigdi of twenty 
feet. Archangel deals formerly were imported only 
of the width of eleven inches, or seven inches, that 
is, in the .state of plank or of batten, but more re¬ 
cently they have been imjiurted of the width of nine 
inches, and from the certainty of obtaining entire 
cargoes of the very first quality, without any admix¬ 
ture of inferior goods (an object which could seldom 
be accomjdished with regard either to Nurwegiau or 
Swedish deal), tliese Archangel deals were made to 
Eupcrsedccthc use of almost every other superior de- 
hcription of European yellow deals. St. Petersburg 
and Narva yellow deals come of the breadth of 
eleven, nine, and seven tuefaes: in quality the wood 
•s inferior to that of Onega or of Archangel: Peters¬ 
burg deM is less durable and not nearly so mellow as 
cither the Archangel or Onega deal 4 it is said to 
be nearly os liable to take the dry rot in a itamp and 
cunfined situation as the yellow jiine deal of Amerieu. 

A few yellow deals are likewise impintei^ faom 
Riga. ,, 

'I'he yellow deals from Mcmel and from Duntzic 
may next be noticed :—the formei* eleven inches, 
the latter twelve iiiclie.s wide ; both of these are very 
durable. Mernel plunks are well adajited for all 
rough purpo.se.s out ot doors, for barn floors, and 
for the steps of stairs when cleiui; Dantxic jilaiiks 
are. used by brewers and Distillers for making the 
large ves.seis for holding the liquor, culled backs. 
The very best of the Dantzic plunks arejikewise ex¬ 
tremely fit for joiners’ work, as they are soft and 
mellow, and retain the .shape, but this otily applies 
to a small nortiuii of them, and those which are sort 
arc not s5 durable. Dantzic likewise aflbrds the 
long yellow plank forty feet long, three inches thick, 
and twelve inches wide, used fur the decks of ships. 
Memcl planks, until of late years, were not imported 
in any large qiiruitity. 

Tbef»! are likewise yellow'deals from Finland; 
Nylimd deals, foufteeii teet long, resembling some 
of the Riarser varieties of Sundswull deals, are of 
late introduction. Hie broad yellow jilanks, twelve 
inches wide and twenty-one feet long, from Biorne- 
hurg, in the gulf of Bothnia, are of a quality very 
nearly approaching to the plank of Archangel, but 
far more knotty. 

WHITE DEALS. 

We now come to the white deals, manufactured 
from spruce fir, the yellow deals of Europe being 
manufactured from the Scotch fir. AU that has 
been said of the qualities of yellow deals apidies 
likewise to white deals, except that the sap in white 
deals is not discernible from the heart, and therefore 
the manufiicturqr of white deals has so far one diffi¬ 
culty the less to contend with, 

Norway is the only country from which white deals 
ot the very first ijuality arc imported in any quan¬ 
tity ; for although the white deals from Stoekiiulm 


and Geffle in Swed«i, like the yellow from those 
parts, ore very good, yet the quantity is too small to 
render them worth particuLu* notice. The, white 
deals,, like the yellow, shipped at Christiana, arc the 
very best in the world, weft fitted for joiners’ work, 
being above all other deals of the kind, light and 
mellow. The white deals of Frederick^tadt also are 
veiy good, yet rather subject to a small black knot 
surrounded by dead bark. All the other ports in 
Norway which have been mentioned as yielding yel¬ 
low deals, supply white deals of good quality like¬ 
wise ; but from the smaller ports generally, the deals 
are somewhat narrow (from eight inches and a half 
to eight inchea and three quarters wide), whereas the 
deals of Christiana and Frederirkstadt are full nine 
inches wide; the narrow deals fetch a proportion¬ 
ately less price in the market. The white deals from 
Wekkeroe are sold by the name of Christiana deals, 
the least mellow and the* hardest of which they re- * 
scmble ; they are of greater average length than tlie 
deals of Christiana, being perhaps of a mean length, 
of nineteen feet. 

The lowland white deals of Norway form the ex¬ 
ception to the general good quality of the white 
deals of that country, the lowland white deals ha¬ 
ving most of the had properties of the white spruce 
of America, that is, a tendency to warp and to split 
upon dtying. Fjpm Dram two qualities of white 
deals used to come, the upland and the lowitmd, tlis 
former as good in quality as the latter is bad, al¬ 
though it may be observed that both have of late 
years improved considerably. The white deals of 
Moss, though showy to appearance, are of this bad 
quality. Those from Long,sound, Schien, and Lar- 
wig, are good. A considerable quantity of white 
deals have of late years been shipped from Gotten- 
burg—with few ibxceptions, they are of a hard, 
stringy nature ; the saw on passing through them 
tears their substance into strings instead of sawdust ; 
the white deals, of the width of eleven and twelve 
inches, from thffi port are, on account of their cheap¬ 
ness, one of the materials used by the makers of 
packing cases. , 

Russia. — Northern Russia exports hardly any 
white deals, although the few that come occasionally 
from Archangel, mixed by accident with yellow 
deals, are of excellent quality—the white deals from 
that country that come nearest to those of Norway 
in qnoftty are those of Narva—they are brought of 
the width of eleven and fline inches—when properly 
seasoned they can be useeWbr all purposes to which 
Nbrway white deals are applied—next in quality to 
those of Narva are the white deals from Riga, which 
are brought both nine and eleven inches wide. White 
deals are imported from St. Petersburg, both nine and 
eleven inches wide, in considerable quantities—^they 
are not uniform in texture, but contain hard veins, 
and they have the defect (however long tHey may 
have been-kept) of expanding and contracting with 
change of weather, so that if used in the panel 
of a door, the wood alternately enters and re^es 
from tlie groove into which it fits, as the paint will 
show, when that kind of (leal has been used for a 
panel. 

Battens are deals seven inches wide, and are prin¬ 
cipally used for floors. The best yellow battens are 
imported from Christiana; a large number of both 
white and yellow battens were formerly imported 
from Longsound in Norway, but battens of this de¬ 
scription are now imported from Dram ; they are 
from about six and a half to six and three-quarters 
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inches wide. The white, especially, are of on excel¬ 
lent quality ; and so are such of the yellow as are 
not sappy : the sappy ones preponderate in number, 
and on account of their cheapness are frequently 
used as a substitute for timber in building the smaller 
deacriptum of houses. The next in quality to the 
batten.s of Christiana and Frederiekstadt are those 
which are imported from Archangel and Onega, 
though few have of late come fioin the latter port. 
Yellow Archangel battens cost usually souiewbat 
more per Petersburg standard than the eleven inch 
planks. Both Archangel and Onega battens liave 
the defect of having black bark round the knots, the 
wood of which is dead; whereas the knots of Chris- 
• tiana wood are bright, and firmly united to the 
substance of the tree. Yellow battens are im¬ 
ported also from Petersburg, considerably inferior 
in the quality of the wood to those of Archangel and 
Onega. . '■ 

Amfrican T)eals are of three descriptions, viz., 
the yellow pine, the red pine, and the white sjiruoe. 
A fourtli; the hemlock-spruce deal, is sometimes 
brought, but it is too bad in quality, and the quan¬ 
tity too small to deserve further notice. 

Yellow Pine Deals. —The best of the yellow' pine 
deals are shipped from the St. Lawn-nce: some are 
fioated down tlie giver from the mills to the port of 
shipment, and when taken on board arc saturated 
with water, and covered with river silt; others are 
put on board craft, and some bright from the saw to 
this country. Of the bright deals, the very best 
quality are those from the RivifJre de [.oup. In a 
very good parcel of yellow pine deals about two-fifths 
will be perfectly clear of knots. 

Yellow pine is of a very light and spongy tex¬ 
ture; and the more completely it is of that texture, 
and the oppo.sitc to what is lihrd, fibrous and 
stringy, the better it is for all the purposes to which 
it is properly applicable, such as tlie panels and 
mouldings of doors and shutters, and other internal 
Sittings of houses, tlie framing of cabinet work ; all 
those purpose.s, in short, for which liglituess and no 
great strength is rwjuired. It prc.serves the form 
which the joiner gives it without warping ■ and this 
property, coupled with the facility of obtaining it free 
from knots fits it admirably for the carver, the musi¬ 
cal instrument maker, the maker of Venetian blinds, 
for patterns for iron castings, and similar pin,noses : 
the inferior yellow pine deals being coaiscr in the 
textui'e of the wood and more knotty, are uinstly 
used for ordinary packing' cases. If the yellow pine 
is exposed to damp in any confined situation it lu- 
pidly decays; but in the open air, for palings raised 
from off the ground, w'eatber-boording to sheds, uinl 
wherever it is completely well ventduted, it lasts a 
long time, although exposed to alternations of wet and 
dry. Its spongy texture prevents it being rent so 
much as deals of a more rigid substance are liable to 
be, by exposure to the weather. It is now mueli 
used for the decks of ships, ns it resists the effects 
of the sun better than the European deals. 

[ To be ceiihiiued.) 

IMPROVED BORAX. 

Mr. Saotter, of Austin Friars, has patented the 
following improvements in {he manufacture of 
borax, in producing, without the employment of 
water, an articlb possessing the same chemical pro¬ 
perties 88 the crystallized borax now generally used, 
bnt having a different appearance, it being in a 
granular state, and, when pure, of a dull white 


colour. The advantages stated to be derived from 
this invention are, a great saving in the cost of 
manufacturing borax, and also, a more ready appli¬ 
cation of the borax, so produced, to the making of 
glass, &c. 

To manufacture this borax, take about 38 parts 
by weight of pure crystallized boracic acid, and sift 
it; then add about 45 parts by weight of fine crystal- 
lizeil carbonate of soda, reduced to pow.'ter, and mix 
them thoroughly together. When this is effected, 
pkice the mixture, in layers of about one inch thick, 
upon wooden shelves, arranged in a suitable apart¬ 
ment. The temperature of the room is then raised 
to from 90° to 115° Fiilir., and the layers are occa¬ 
sionally raked. By keeping up the heat, the boracic 
acid and soda become combined, and the carbonic 
acid in the soda is driven off, together with the 
water contained in it. A perfect borax is thereby 
formed, cont.iiuing all the ehemical properties of the 
crystallized borax, without the aid of water. The 
time necessary for effecting this operation, will vary 
from twenty-four to thirty-six hours. 

The patentee states, that impure acid may be also 
used for manufacturing t.'''ax after the Imptoved 
mode, and altliough the result will nut be so good an 
article as tliat made from the pure acid, yet it will 
not be objectionable for eertaui purposes to which it 
iiiigtit be applied.— Newton's London Journal. 

'• POTATflE SOAP. 

Mr. SNi'Li.,of Bridge-road, Lambeth, has patented 
certain iinjirovements in the manufacture of soaj), iii 
mixing with the siiponilicd fats or oiN, malerinls, 
prepared from potatoes and other vegelaWe matters 
coiitainining farmaeeous siilistances. 

The inetiiod of prep.iiitig these materials from 
potatoes IS as follows:—The potatoes, after being 
washed, are reduced to apulji, m any siiilalile apjia- 
ratus, from which the pulp is allowed to fall 'I'lpou 
two inclined sieves or screens, having a slight hori¬ 
zontal motion. At the top, and midway down the 
upper scive (which is covered with wire-iToth of 
thirty meshes to the inch), are pipes, extending 
across the-.sieve, and perforated wilh numerous holes, 
firom which water issiie.s; the coarse parts of the 
potatoes .are, by tlii.s means, separated froi • tlie finer 
))urts, and disebiirged into a vat, wliile the finer paits 
p.as.s through the U|iper sieve on to the lower one, 
(which has svvty me.-.hes to (he inch,) where a fiiitber 
separation takes pbiee, the eoaise jiarts deseendliig 
in 1 .o the vnt, and the finei- parts, which the jmlentee 
I'lills dexlrine, falling on to ai< iiuTitied |naue of 
wood, })laccd beneath the lower sieve, but jiuTincd 
in the ojipositc direction. The dextrine is eondneted 
by (he inclined plane into a vat, where it is repeat¬ 
edly washed in sieves of finer wire-clolh, until de¬ 
prived of all its impurities; it then sinks to tlie 
boltoni of the vat, and may be taken up in pails, 
ready for use. The coarse part of the potatoes, 
termed fibrine, is washed in coarse sieves, and re¬ 
mains in a vat, covered with water, until it is 
wanted. If preferred, the dextrine may he dried, 
and kept until it is required for use ; in this case, to 
each toil of saponified fat or oil, an addition is made 
of from 3 to 3i cwt, of dextrine, which is first 
mixed with from 1 to H cwt. of cold water, and, 
after, standing for an hour, 6 cwt. of nearly boil¬ 
ing w'ater are added; it is then mixed with the 
soap in the manner hereinafter mention^. 

White soap is made by the patentee irom tallow 
or oil and alkali, in a boiler heated by a steam jacket, 
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usiug as niuuli alkali as the tallow and oil will take 
ii|); aud when the aonp is in a tit state “ to cleanse 
into a frame,” he takes, for each tun of saponified 
matter, from 1} to 5 ewt. of dextrine, in its wet 
state, and adds thereto about fi ewt. of boiling water, 
so a.s to make it into a thin paste. This paste, as 
soon as all the spent lye is pumped onto! the boder, 
i.s added to the soup, and, when properly mixed and 
heated, the soup maybe cleansed into frames, in the 
usual way. Yellow s^ap is made in a common soap, 
pan, with tallow or oil and alkali, and either with or 
without resin; utter the soap is ‘‘fitted,*’ it i§ 
heated in the boiler before mentioned, and the above 
ipiantity of dextiine is added, in the maimer de¬ 
scribed. [f no resin is put in the soaji, a mucH 
larger quantity' of dextrine, may be used ; and it may 
be added either with or without “ fitting ” the soap. 

When fibrme is u.sed in the inanufacture of com¬ 
mon soap, as much water is taken from it as will 
leave a thick body, which is then put into a boiler, 
heated by steam, together with an equal quantity of 
tallow or oil and resin; alkali is aelded in the usual 
way, and the whole is boiled until it is ready to be 
cleansed into frames. 

tJoiiimon soap, made in the ordinal^ manner, and 
containing a large quantity of alkali, iiiiiy be iv- 
uie^tcd, and dextiine added thcicfo, for the i>nr]iose 
of improving its color, aud preventing it troni wast¬ 
ing .so fast m hot wat*r us it would otin'iijnse do.— 
Neti'/on'i Liimdou Joiniial. 

Ol’K.N OKATES AND hTOVES. , • 
P'i'.w' circuiiislaiKvs, pciliajis, have tended so much, 
in modern li^ni's, to alter (he state of health, as 
att’ecled by the internal arrangements #f dwelling- 
houses, as the great reduction in the altitude of the 
chiinncy-piece, and the more skilful disposition of 
the fire-^laee for the economy of tuel. The practical 
consequence has been, that a less amount of air is 
iiei-essiiiily forced tlirongb individnal apiirtinents, 
when the coldness of the weather rendeis it neces¬ 
sary to keep the windows shut ; and, a)jove*uU, that 
the air which tloes pa'-s to the tire is, in general, 
below the level of tlie head, and exercises, aceoid- 
ingly, little or no punlying iiifliieiiee upon that por¬ 
tion ol the atmosphere which is wilhin the zone of 
respii.ition. The cottage giate, so very generally 
introduced of l.ite years, is extremely eouitortable, 
from the low position of the luel, the comjiarative 
abseiiee of non, and the powerful radiating influ¬ 
ence of the lire-hrieks that form the hacks and sides ; 
but the smaller tlic npai4ineiit, and the more perfect 
its coiistructtun, the less must it alone he trusted to 
ill securing ventilation. A common fire heats an 
apartment, in general, almost .solely by radiation, 
excepting the influence of the flue upon the wall. 
In sonic few cases, tire plai-eshave been instructed 
so as to partake m part ot tlie character of stoves. 
The peculiar advant.igcs of a fire-place arc not 
ineiely its yiowcr of warming an apartment, the cir¬ 
culation of air which it induces, its acce.ssibility, and 
the influence of the light which it evolves ; but the 
very gratefni effect which it produces after the body 
has been chilled by any special cause, whether in 
doors or out of doors, stimulating it, and exciting 
4:he circulation to the greatest degree which may be 
considered agreeable,‘and permitting each individual 
to adjust the distance which is most suitable to his 
own constitution, and the, jirevious exposure fo which 
he may have been more immediately snbjcct. The 
light, also, i,s not to be consideied a mere nominal 


advantage, but a real and positive benefit, affecting 
the whole system by its physical action, indepen¬ 
dently otiithe cheerful impression which its liveliness 
is calculated to excite, and which, to many, is so 
engaging, that they feel as if they were not alone 
when they have the company of a glowing fire. 
These considerations will probably always sustain 
the open fire-pJa<'e, in countries where ftiel can be 
procured with sufficient economy; but its disad¬ 
vantages, in other respects, compared with the 
stove, are marked, particularly its expense, its local 
action, the dusl it is apt to produce, and the fre¬ 
quent attendance which it requires.— Iteid on Fen- 
tilaiion, 

IMPROVED BANK NOTE PAPER. 

PBBVENTION PORGERT, 
(CujithiHcd/i’om Page 03.^ 

IN order to attain this result, take resin or oolo- 
})hony, in jiowder of a middling fineness, and sift it 
on to a lithographic stone, previously heated. When 
the. grains or atoms of resin are fixed by the heat, 
the stone must be corroded .by a solution of nitric 
ai'id, and thus an irregular ground is obtained. Tlic 
size of the grains of resin, the degree of heat neccs- 
sary to be given to the stone in order to fix the said 
grains, as well as the acid employed for the corro¬ 
sion, must vary according to the results to be ob¬ 
tained. 

An irregular ground may also be made on a litho¬ 
graphic stone by taking a brush with short hairs or 
'bristles, dqiping this brush in thickened lithographic 
ink, and striking gently and irregularly on the sur¬ 
face of the stone with the extremity of the bmah ; 
the ink thus laid on )he stone is to be fixed by the _ 
orilinary process. Also, a lithographic stone may 
be covered with lithographic ink, which is allowed 
to dry; then, on the whole of the blackened surface, 
an engrav er'.s rollft- is to be rolled Irregularly, to 
obtain white points on a black ground. The above 
are only a tew of tlie many modes which may be 
employed to produce mi irregular ground. 

, It must be understood, that the owner of this 
plate may take proofs from the same, and transfer 
them oti to stone ; that he may take casts from it, 
and cause it to be re]iroduccd by the polytype and 
eleetiotyjit^ jirocess, but neither the author humself, 
nor any other person, could make a second plate 
identical with the first, except'by some of the above 
means of inultipticatioii. 

The irregular ground beiil|' obtained by one of the 
modes above stated, or by some mode equivalent, a 
proof is taken from the plate, and transferred on to 
the litiiographic stone, which has received the regu¬ 
lar drawing as above stated. , 

AVhen the transfer is made, and fixed on the 
atone, the gum, by which the regular elements have 
been covered, is removed, and from it lithographic 
impressions can be taken, in which may be dis- 
tirigukilicd, by the naked eye, .the regular elements 
surrounded, but not covered, by irregular and mi- 
crosTOpic clnnentH. 

Instead of composing tlie matrix plate by transfers 
taken from two separate jilatcs, this object may be 
effected by cxeeuting on the same plate on which 
the regular design has been already engraved, by any 
of the means above indicated, or by any other appro¬ 
priate inoile, the iiTcgular design forming the ground, 
so as to obtain n matrix plate without transfer. 
From this iplate, twenty or a greater number of 
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pkteg should be produced, in order to guard against 
•ny •accident \rhich might happen to the original. 
These plates, which the inventor terms iieegnd», are 
obtained by taking proofs from the first /date, trans¬ 
ferring them on to stone, and fixing them thereon. 
Prom the secomb, impressions may be taken, ad 
infinilnm these proofs may be transferred on to 
lithographic stone, the lineaments are brought up in 
relievo by the ordinary process of engraving upon 
stone, and then the impression ipay be introduced 
by the typographic press. 

Having now described the improvtd mode of jiro- 
duciug the visible design, which cannot be imitated, 
either by hand^ or by machinery, the inventor pro- 
fwds to state his method of preventing any impres¬ 
sion of these drawings from lieiiig [transferred on to 
[•stone, and afterwards multiplied at will. 

This is effected by the employment of peculiar 
inks, which are preferred to be delible, and made 
with a mixture of oil, gum, or resin, because they 
are more easily employed in typographical impres- 
aions. The ingredients and process of mixing are as 
followsFirst, make a certain quantity of white 
ink, composed of balm of Capahu, Venetian turpen¬ 
tine and chalk previously washed and dried; and 
grind tliese substances together until they are brought 
to the consistency of ordinary printing ink; this 
ink is called No, 1. Take one-half of it and set it 
aside, and in the other half introduce a sufficient 
quantity of ordinary ink reduced to powder by eva¬ 
poration, this must be done in order to give the ne¬ 
cessary colouring, that the design to be printed with 
this ink may be visible to the naked eye, and at the. 
same time, that the writings made on the prepared 
paper may be perfectly apparent. This second sort 
of ink is called No. 2. f 

Instead of dried ink for colouring ink. No. 2, any 
other coloring substance may be used, which is 
equally delible as common ink powder, in order that 
any attempts to extract part of* the writing formed 
on the paper, may cause the extraction or oblitera¬ 
tion of the visible design printed on the paper with 
this delible ink. 

An impression is made on both sides of the paper 
with ink No 1 : old plates and those which are de-* 
fective, may be used for taking tliis first impression, 
which not being visible, need not be made with 
plates free from defects. 

I’he visible design is then printed with ink No. 2. 
Tliis latter impressWu is made from a lithographic 
stone, or engraved or prepared with great care, and 
after these two impraisions, thJ paper is dried, 
pressed, and cut for use. 

A very good ink for printing the visible design 
may be made as follows -— 

» 1. Chalk, well washed . , 

2. Common ink reduced to 

powder, or bypreference 

gallate of iron . , . 

3. Ultramarine blue , . . 

Varnish (quant, nuff.) 

This varnish, as well as the one above? stated, is 
composed with equal parts of balm of Copahu 
and Venetian turpentine, melted together, and to be 
used when cold, <■ 

ITie results of the new combination <jf inks, and 
of the double impression, are thus stated;—If a 
forger attempt to extract a word, a sentence, or any 
quantity of writing formed on the safety paper, he 
will begin by using chlorine : this agent will destroy 


the colour of the writing, and that of the visible im¬ 
pression, the coloring principle of ink No, 2 , beuig 
the same as that of ordinary ink. He will then use 
an acid, to remove the oxide of iron, which will 
atiU leave traces on the place of each letter, and each 
lineament of the visible design, which traces cannot 
be obliterated by chlorine. In this second opera¬ 
tion, the acid will have destroyed also tlic chalk 
contained in ink No. 1, and ink No. The safety 
paper, thus treated, will retain-at the spot obliterated 
only the slight marks produced in the substance of 
tile pa^er by the pressure of the two iiupressious 
and the resinous prineiplcs of the two inks em¬ 
ployed, for no vestige will remain of the ink witli 
^hich tlie writing was formed. But neither tiu: 
slight marks left in the paper hy tlic printing of the 
visible design, nor the vestiges left by the resinous 
varnish of ink No. 2, will be of any use to the 
forger in bis attempt to reconstruct the design ut 
the place obliterated; for the marks made by tlie 
printing of the visible and invisible designs, and the 
vestiges of the resinous principles left on the paper 
by the inks No. 1, and 2, will be so complicated, 
and BO much worked U'to one anothev, tliat it will 
be impossible to retrace the pattern. 

If, moreover, the conditions of the designs or the 
principles upon which they are constructed, are 
referred to, the numerous points of eomparijoii 
which thq same piece of paper will naturally offer, 
the perfection of the part executed by machinery, 
the impossibility to imitate by hand or machinery 
"the part executed by chance, every one will be con¬ 
vinced that the reconstruction of part of the design 
will be utterly impossible, and the rejiroduetiou of 
the design by a lithograjihie transfer, will be equally 
impossible. In fact, whatever be the process em¬ 
ployed to transfer the design, on to stone, it will be 
impossible not to transfer the two dc-sigiis together, 
—the visible and invisilile one, as both ait printed 
with a resinous ink, and the only substance winch 
distinguislies the two printing inks, is a small quan¬ 
tity of d''ied ink powder, which can have no infiu- 
Plicc on the transfer, it being mixed w ith a resinous 
body, which is more readily transferred on to stone 
than itself. 

By counter-proofing the design jof the safety 
paper, a forger, instead of linding on the .stone the 
design lie expects, will find a suri'aee pertectly black, 
or presSlting a confusion produced by Uie instanta¬ 
neous transfer of the two designs, which may be 
identical, but are not placed one over the other iu 
their projier places. i * 

It should be mentioned, that the rcc^^ipts of inks,- 
above given, are only for the sake of illustration, and 
that other combinations of appropriate ingredients 
might produce an analogous result. 

The patentee claims the covering of pajier in¬ 
tended for all the purposes indicated in the title of 
the patent, with two designs, composed of elements 
regular and irregular, and obtained by the means 
herein before described ; one of the designs being 
printed in visible ink, and the other in invisible ink, 
both these printings being delible; by employing 
which means, it will be found impossible to recon¬ 
struct the design, of which part lias been extracted 
by chemical agents, and equally impossible to trans¬ 
fer the whole design on to stone, in order to mul¬ 
tiply it at will by impressions taken therefrom ; and 
thus a complete guarantee is given to government, 
to trade, and to all private transactions .—Ftavithe 
London Journal. 
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IMPROVED MIRRORS, 

Mb. Faraday hat! just communicated to the Royal 
Institution, the following important paper, “ On 
recent linprorements in the Manufacture and Sil¬ 
vering of Mirrors.” Mr. Faraday’s subjects were : 

1. The manufacture of plate-glass. 2. The ordin¬ 
ary mode of silvering mirrors. 3. The new method 
of producing this result, lately invented and patented 
by Mr. Drayton. 

1. Mirrors are madS with plate glass. Mr. Para- 
das described glass generally as being essentially a 
* co'ftibination of silicia with a alkaline oxid#. 
combination, however, presents the character of a 
solution rather than of a definite chemical compound, 
only it is difficult to affirm whether it i.s the silica oF 
the oxide which is the solvent or the body dissolved. 
From this mutual condition of the itigr- clients, it 
follows that their product i.s held together by very 
feeble affinities, and hence, as was afterward.s shown, 
ehemical re-agents will act upon "these ingredients 
with a power which they would not have, were glass 
a definite compound. Mr. Furaday noticed, that as 
glass IS not the result of definite pruporfioimls, there 
are many eoinhitiafions of materials e.-ipable of pro- 
dneing a more or leas perfect result. Each manu¬ 
facturer, therefore, has liis own recipe and process, 
whidi he considers the most valuable secret of his 
trail?. It is, however, well known, that the flint- 
glass maker uses the oxides of lead and sodium, 
the bottle-glass maker lime, (an oxide of ealcium) 
and the plate-glass maker, in addition to soda, has 
recourse to ar.senic. Mr. F.iraday then adverted to ' 
(he corrosions which takes place in the inferior qua- 
lities of glaR.s, tiwing to the feeble affinity with which 
their ingredients .ire held together. He Stated, that 
from the .surface of flint glass a very thin film of solu¬ 
ble alkali w'HS washed off by the first eoiitaet of 
liquid, leiying a fine, iamina of .silica, the hard di.s- 
soluhle. quality of which protected the substance 
which it covered. .If, however, this crust of silica 
chanced to be mechanically removed, the whole of 
the glass became liable to rorrosion, as in ancient 
lachrymatoi le.s and other glass ves.sels. Mr. Faraday 
illustrated this hy the corroded surfaces of two bot¬ 
tles, one obtained from a cellar in Threadneedle 
Street, where It had probably remained from the 
period of the great fire of London, another from the 
ivreek of the Royal George. A still more striking 
instance of the instability of gbw.s as a compound 
was exhibited by formations in the interior of a 
champagne lyttle, which had been filled with diluted 
sulphuric acid. In this ^ise the acid had separated 
the. silica froi.i the inner surface of the gla.ss, and 
formi'd a sulphate with its ingredient, lime. The 
result was, that the bottle became incruated intern¬ 
ally with cones of silica and sulphate of lime, the 
bases of which, extending from within outwards, had 
perforated the sides of the bottle so as to cause the 
escape of the liquor it contained. Mr. Faraday re¬ 
ferred to the long period of annealing (gradual cool¬ 
ing) which glass had to undergo as a necessary con- 
sequence of glass wanting the fixity of definite 
compounds. He concluded this part of his subject 
by describing the mode of casting plates, and the 
successive procesiics which gradually produce the 
perfect polish of their surface. 

2. Mr. Faraday neA exhibited to the audience 
the mode of silvering glass plates as commonly prac¬ 
tised. He bade them observe that a surface of tin¬ 
foil was first bathed with mereury, and then flooded 
with it. That on this tinfoil the pjate of glass, ha¬ 


ving been previously cleansed with extreme care, was 
so floated as to exclude all dust or dirt ; that thii'waa 
accomplished hy the intervention off in, of mer- 
enry (afterwards pressed out by heavy weighta) be¬ 
tween the reflecting surface of the amalgam of the 
mercury and the glus; and that when the glaaa and 
amalgam are closely brought together by the exclu¬ 
sion of the intervening fluid metal, the operation ia 
completed. 

3. The great subject of the eveiiiug was the inven¬ 
tion of Mr. Drayton, which entirely dispenses With 
the mercury and the tin. By that gentleman's pro- 
< p8s, the mirror is, for the first time, literally speak¬ 
ing, Mvered, inasmuch as silver is precipitated on 
it from its nitrate (lunar caustic) in the form of a 
brilliant lamina. The process is this : on a plate 
of glass, surrounded with an edge of putty, is poured^ 
a solution of nitrate of silver in water and spirit, 
mixed with ammonia and the oils of cassia and of 
cloves. These oils precipitate the metal in some¬ 
what the same manner as vegetable fibre does in the 
case of marking ink—the quantity of oil influencing 
the rapidity of the precipitation. Mr. Faraday here 
referred to Dr. Wollaston’s method of precipitating 
the phosphate of ammonia and magnesia on the 
surface of a vessel containing its solution, in order to 
make intelligible how the depo.sit of silver waa deter¬ 
mined on the surface of clean glass, not (as in Dr. 
W.’s experiment) by mechanical causes, but by a 
sort of electric affinity. This part of Mr. Faraday’s 
discourse was illn.strated by three highly striking 
adaptations of Mr. Drayton’s process. He first sil- 
.■Vred a glass plate, the siirtaix* of which was cut in 
a ray-like pattern. 2. A bottle waa filled with, Mr. 
Drayton’s transparent solution, which afterwards ex¬ 
hibited a cylindrical riJHecting surface. And 3rd. A 
large cell, made of two glass plates, was placed erect 
on the table, and filled with the same clear solu¬ 
tion. This, though Jicrfectly translucent in the first 
instance, gradually became opaque and reflecting ;* 
so that, before Mr. Faraday concluded, those of his 
auditors who were placed within view of it, saw their 
own faces, or that of their near neighbours, gradually 
substituted for the faces of those who were seated 
opposite to them. 

VEGETABLE POWDERS. 

Mr. Nkvii. 1 ,, of ChiclKSter Pla^e, Gray’s Inn Road, 
corn dealer, has patented certain improvements in 
pr^aring lentils aijd other matters for food. 

The novelty of this invention consists in ridding 
lentils of their hnsks, in order to render them fit for 
human sustenance. The lentils are first washed and 
dried, and then split in the manner usually adopted 
for splitting peas ; they are afterwards subject^ to 
the operation of a winnowing machine, which drives 
off the husks, leaving the lentils in a state suitable 
for being used as a substitute for split peas. Flour 
produced from lentils cleansed in this manner, is 
proposed to be employed for thickening soups and 
making puddings, cuiry powder being added to the 
flour, in the proportion of one ounce of the former 
to four pounds of the latter, to give it a pleasant fla¬ 
vour. The patentee oMmj, Krstly, the manufac¬ 
ture of a product of lentils, separated from the huska, 
and thus rendered suitable for food for man. Se¬ 
condly, the manufacture of flour from lentils, pre¬ 
pared os above described, and adding thereto a small 
quantity of curry powder. 
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WOOL MOSAIC. 

Thw is the name given to a fabric produced by a 
procew) lately invented by Messrs. I^ebeheim and 
M\illc.r The fabric has somewhat the appearance 
of printed velvet, but the allocation of the difierent 
thrc.ids by which the pattern is formed i-s very simi¬ 
lar to that in the manufacture of Florentine mosaic. 
Pictures can be copied by the ingenious machinery 
employed, and the most delicate tints of the best 
German wool-work apiicar as if interwoven in tlie 
pile of the velvet, although the process by which the 
effect is produced is much more expeditious than 
that of weaving would be. We cannot of course de¬ 
scribe the mode of working the machinery without 
revealing the inventor's secret; but it may, however, 
be stated that when once the tedious task of se.lect- 
^ing and placing the different shades of threads to¬ 
gether has been accomplished so as to complete one 
subject, be it a flower, a figure, a laiidse.ipe, or even 
an historical picture, of cacli of which the persons 
selecting the yarns ha.s a copy before liim, the cuds 
of these threads are closely placed togetlier and then 
cut oven, as the surface of each subject proves,^ A 
cotton or woollen cloth, of the. same dimension, 
with a solution of India-rubber, is then pressed upon 
the surface, and a slice cut off; ami by means of 
a finishing process the wool becomes so embedded 
on the India-rublier cloth, that the two substances 
appear like one. The same course of prwsing an 
India-rubber cloth, on the surface and slicing it off 
is gone through till their remains no more to be 
sliced off. The applicability of the invention may 
be carried on to various purposes and a vast extent. 
Palaces or large mansions could be decorated with 
this beautiful fabric, which for softness of colour 
could not be equalled by any tapestry, the Gobe¬ 
lin not excepted. 

PURIFICATION OF COAL GAS. 

A VERY cfiicaeioua method of '/lurifying Coal Gas 
has just been submitted to the Institution of Civil 
Engineers, by Mr. A. Angus Croll. His process 
consists in passing the gas through a solution of sul¬ 
phuric acid, of the strength of two and a half pounds 
of oil of vitriol to 100 gallons water, and by a con¬ 
tinuous supply of acid, so that the proper amount of 
free acid might be always kept in the vessel, the 
whole of the ammonia in the gas was abst,acted, pre¬ 
venting the corrosive effect of this impurity on the 
fittings and meters thtough which it was transmitted, 
and rendering the gas capable of iieing used in dwel¬ 
ling-houses, and also enabling the. gas companies to 
use dry lime, instead of wet lime purifiers without 
producing any nuisance on opening of the vessels, by 
which a considerable saving was effected, while at 
the same time sulphate of ammonia of great purity 
is obtained, and of such a strength, that the eva¬ 
poration of one gallon produces eighty ounces of 
this valuable salt, instead of fourteen ounces, which 
was the quantity rendered under the former process. 
The author concluded by showing the advantage to 
agriculture by the application of this produce; he 
stated that various experiments upon an extensive 
scale had been tried with this manure wth great sue- 
cess : one example will suffice tor giving an idea of 
its powers. One half of ‘a wheat field was manured 
with sulplfete of ammonia, at the rate of H cwt. to 
the acre, and at a cost of £1. 2s., the other ban 
with the ordinai-y manure; the latter produced 
only 23| bushels, but the former under the treat¬ 
ment of sulphate of ammonia produced 32| bushels. 


In the discussion th.at ensued, in wbieli Professor 
Grahamc, Mr. Cooper, imd many infniher.s took 
part, the advantages of the system were confirmed, 
and the necessity for its extension insisted upon. 
The various modes of purifying gas, and the value 
of the products obtained for agricultural purposes, 
were canvassed at length. It was stated that seeds 
steeped forty hours in a solution of one pound of 
suljihate of ammonia to one gnlloii of-water, sown in 
unmaiiured land, produced heavy crop, and I'e- 
' maiiied green during a dry season, when every other,- 
kind of vegetation became yellow and withered. 
Another remarkable feature was, that faded flow'crs 
when plunged in a weak solution of sidjihate of 
auiimonia, w'erc in a short time restored, and that 
plants watered with it attained extraoidinary health 
and beauty. The great loss resulting from (lie leak¬ 
age of the gas through the joints and the pores of 
the cast iron pipes, was incidentally mentioned, and 
it was stated that in some iiist.inees it had amounted 
to from 25 to 75 jier cent, of the total quanitly 
produced. 

VARILTIE.S. 

Enffrnvinffi .—Take the <-ngi-avcd plate you 
intend to copy, and arrange a support of suitable 
materials round it, then pour on it the follodflng 
alloy in a, state of perfect fu.sion :—tin I pai t, lead 
64 parts, antimony 12 parts. Tlie.se “ cast plates 
may be worked off in a printing press, and ofl'er a 
•ready mode of jirocuriiig clieap copies of the works 
of bur celebrated artists. 

Cheap Beer .—No prodnclion of this country 
abounds so much with .saccharine matter as the shell 
of green jiea.s. A .strong decoction of them so much 
rcseaublcs, in odour and taste, an infusion of malt 
(termed wort) as to deceive a brewer. This ileeoe- 
tiop, rendered slightly bitter with the wood .sage, and 
afterwards fern'cnted with yeast, aflords a very ex- 
rcllent beverage. The method employed is as fol¬ 
lows;—fill a boiler with the green shells of peas, 
pour on water till it rises half an inch above (he 
shells, and simmci lor three hours. Strain off the 
liquor, and add a strong decoction of the. wood sage, 
or the hop, so as to render it pleasantly hitter; then 
fciment in the usual manner. The wood sage is the 
best substitute for hops, and being free from any 
anodyne property is entitled to a j,reference. By 
boiling a fresh quantity of shells in the decoction 
before it becomes cold, it may be so thoroughly im. 
pregnnted with saccharine matter, as co afford a 
liqnor, when fermented, as strong as ale. 

Peal fif Bells for York Minster .—In the course 
of a few days, a very fine and powerful peal of 
bells will be erected in one of the towers of York 
Minister, and for melody, richness of tone, and power 
it is said, they will far surpass any other in the 
north of England. Tliey arc the gift of the late 
Dr. Beck worth, the eminent physician of York, who. 
amongst his many charitable bequests, direete.d 
£2,000. to be named in his will fur the purpose of 
furnishing the great northern cathedral with a suit¬ 
able peal of bells. They have been cast at the foundry 
ol Messrs. Mears, in Whitechapel, and are twelve, in 
number, the largest weighing 53 cwt., and being in 
noteC ; the smallest 8 cwt., and in the whole being 
upwards of 10 tons in weight. In addition to the 
above, a complete "mon.ster" clock bell is about 
being being cast for the Minster at the same foun¬ 
dry, which is stated tb be the largest in the world. 
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OBi'WOOD’S PATENT COFFEE ROASTER. 

Mr. Obpwood, of BishopSgate Street, has lately 
registered an ingenious and useful contrivance (of 
which we give an Engraving) for Roasting Coffee. 
It is not of course a part of our plan to dilate upon 
the raerits of this or that -mode of making cof&e, we 
may, however, go so far as to say, we believe it is 
universally acknowledged, that the beverage is very 
greatly improved by using the ground berry, imme¬ 
diately it is roasted, and the apparatus which is 
simple and compact, convenient in application, and 
strong in construction, seeros completely to effect 
this object, its main value is its portability and con¬ 
venient adaptation to domestic use. 

The Coffee is placed in a cylinder A: B the shaft 
, to which a handle is applied to wind up a spring 
' contained in the box C, by the uncoiling of which, 
motion is given, to tfie wheel D through a train of 
gearing in the box E. Thus the cylinder A will be 
kept turning daring the process of roasting the 
coffee. 

The apparatus is to be hung upon the fire-bar 
by the'hooks F. P,^—G is a stud by which the 
clock-work inside tlie box £ may be stopped or set 
in motion at pleasure. The distance of the cylinder 
from the fire may be regulated by sliding it back¬ 
wards or forwards upon ^ rods or bars H. H. It 
should be observed also that the cylinder may be 
lifted offits bearings by the wooden handle I, to ex¬ 
amine the condition of the eoffee, or to supply a 
fresh charge whicli is admitted at the aperture K 
after drawing back tlm cover L. 

Figure 1 is a plan, and Figure 2 an elevation. 

ON THE QUALITIES tOF TIMBER AND 
DEALS. 

{Continuedfrom page lOO.; 

Red Pine Deals come in verv small quantities, so 
small, indeed, that they are s^dom separated from 
the yellow pine deals with which they come mixed ; 
the tK;st description are such as are brought from 
the Riviere de Loup. Thu red pine deals will an¬ 
swer for most of the purposes to which the yellow 
or Scotch fir deal of Europe is applied. Whdn used 
*for floors in houses these deals have the defects of 
turning of a very dark colour, but this probably is 
owing to the resinous texture of the wood, which 
causes dust to adhere to its surface, and might be 
prevented by washing the floor with alkaline Icy, 
or any other solvent of resin. 

White Spruce l^als.—fO( the American white 
spruce deals, none, not even the very best, are to 
be compared to the white deals of the north of 
Europe. Tliey have two faults—they are very lia¬ 
ble to warp, and the knots in them (owing to the 
bark adhering to the branch while the wood grows 
over it), are liable to. 1^1 out and leave a hole in 
tbe board. However long they may be kept they 
never lose their property of warping, and are con¬ 
sequently unfit fqr joiner's wore. They are used 
only for the floors of the most ordina:^ houses. 
They are extremely liable, if placed in damp situ¬ 
ations, to decay. An instance of this is mentioned 
by Mr. Warburton, in his evidence upon the Select 
. Committee ou the Timfier Duties, 1835, as having 
occurreti in the floor of his counting-house at Lam¬ 
beth, which lie had caused to be made of spruce 
Aals as the cheapest material. An unusually high 
tide in tb% Thames overflowed it. It was covered 
at the time with oil-cloth; and the oil-cloth being 
replaced upon the floor before it was thoroughly 


dry, in less than a week the dry rot had spread over 
the whole floor, and had penetrated in some parts 
below the surface of the .deals. Of this species, as 
well as of every other description of American deal, 
and most especially of yellow pine deals, it may be 
observed, that they ought only to be used in situa¬ 
tions that are perfectly dry, or if not dry, that are 
completely cxpo,sed to the air. Spruce deals (par¬ 
ticularly the spruce planks eleven »nd twelve in¬ 
ches wide) that come from St, John’s and St. 
Andrew’s in New Brunswick, are chiefly used for 
making packing cases. 

It is stated that every deal of yellow pine that 
has been shipped in America in a wet stale, when 
•it arrives liere, is covered over by a net-work of 
little white fibres, which is the dry rot in its inci¬ 
pient state. There is no cargo (even if it lias been 
shipped in tolerably dry condition) m which, upon 
its arrival liere, some deals will not be found with 
the fungus beginning to vegetate on Iheir .surface. 
If they are deals that have been floated down the 
rivers in America, and shipped in a wet state only, 
they arrive quite covered with tins net-work of 
fungus, so that force is necessary to • separate one 
deal from another, so stroagly docs the fungus 
occasion them to adhere; they will grow together 
again, as it were, after quitting the ship while 
lying in the barges before being landed. Aecet d- 
ingly, if a cargo has arrived in a wet condition, or 
late in the year, or if the rain falls on the deals 
before they arc landed, and they are piled flat, 

* one on the otlier, after the usual manner of piling 
ddals, in six months time, or even less, the whole 
pile of deals will become deeply aflccted by the 
dry rot, so that wherever the fl.it svirfaee of one 
deal lies upon the flat surface of another deal the 
rot penetrates fo the depth perliaps of one-eighth 
of an inch. Its progress Is arre.sted frequently by 
re-piling the deals during the dry weatlicr of the, 
month of March, and by sweeping the surface of 
each deal before it is re-piled with a hard broom ; 
but, perhaps, the best way is to jiile the deals in the 
first itfiitance upon their edges, by whirh means 
the air circulr.te.s round them, the growth of the 
fungus is checked, and the necessity of re-piling 
them prevented. 

As respects the dry rot, it may noticed that 
there are but very few cargoes of timber in the 
log th^ come from America, in which, in one part 
or other of every log, a hegiiiiiing of the vegeta¬ 
tion of the dry rot is not apparent. Sometimes 
it will show itself only hy a few reddi.sU discoloured 
spots on the surface of the log, which, if scratched 
with the nail, it will he seen that to "the extent of 
each spot the texture of the timber to some little 
depth is destroyed—^it will be reduced to powder: 
a white fibre will generally be seen growing on these 
spots. If the timber has been shipped in dry con¬ 
dition, and the voyage has been a short one, there may 
be some logs witiout a spot; but if tlie cargo has been 
shipped in a wet condition, and the voyage a long one, 
then a white fibre will be seen growing o-,er every 
part of the surface of every log. It should further be 
noticed In connexion with this'subject, that there are 
two descriptions of European timber likewise very 
liablejto take the dry rot, yellow Petersburg deals 
and yellow and white battens from Dram in Norway. 
Battens that have beeen received from Dram, and 
allowed to be a long time in bond, in this country 
without being re-piled in time (as they ought to have 
been), have been as much affected by the dry rot as 
many American deals, though this has not happened 



THE MAGAZINE OF SCIENCE* lOif 


in os short a time as has been known to be 
eient to rot American deals. That the fungus grow¬ 
ing on the surface of American timber is the dry 
rot appears to be quite certain; it has all its clmrac- 
tfr, as to appearance and aa to effect, for whenever 
it spreads over the surface, the deal, if neglected, 
is reduced to the state of powder. 

These are a few leading facts connected with the 
important snli)^ect of the selection of such timber as 
is placed within our*reach, and to which, for the 
most part, our choice is limited. For a mass of in-* 
fdrmation on every thing connected with Ac sub¬ 
ject we may refer to the documents from whic% 
these few particulars have been chiefly gathered, the 
Evidence given before the Porliamentory Committed^ 
on tlie Timber Duties. 


DECOMPOSITION AND FERMENTATION. 
When that power, which we call life, ceases to be 
exerted in vegetable matter, by which its particles 
are held in cohesion, and form certain tissues which 
compose organs, by which various functions ore per¬ 
formed, the molecules separate from each other; 
the attraction tliat existed between the particles of 
w liich it was composed ceases, and the.se enter into 
new arrangements with each other, and with the 
p^lfticles of the bodies by which they arc surrounded, 
and are hkcwi.se acted npon by radiant matter, by 
caloric, and by light; decomposition o^mrs: but, 
by one of the wondrous laws of nature, not a single 
particle of the original body is lo.st in creation ; it 
only assumes a new form, and combines with ijpnft 
other body, and thus an eternal chain of movement 
is going forwai'd. The ultimate change is to reduce 
a vegetable to some of the elementuiry bodies of 
which all objects are composed, and which only 
unite to form the simplest bodies; thus, the hydro¬ 
gen unifes with oxygen to form water, and with ni¬ 
trogen to compose ammonia, and carbon seizes upon 
oxygen to form carbonic acid. Still there are many 
sbites perceptible; there are difterent intermediate 
stages, when striking characteristics and peculiar 
jiroperties are marked in the subject of decomposi¬ 
tion, and when further changes can be arre,sted, 
and u comjiound attained that may be emjdoyed for 
the |>urpose? of supplying the wants of man. There 
seem to be some circumstances absolutely and indis¬ 
pensably required for the production of Cementa¬ 
tion, without which, although certain changes may 
proceed, they are simple decompositions. Jims, 
water is • most important agent; indeed, without 
it, no vegetable matllbr can undergo the process. 
This is so evident, tliat one of the great objects at¬ 
tended to by those who preserve seeds, roots, leaves, 
flowers, or fruits, is to obtain the utmost dryness. 
Dne of the most important cares of the herbalist, 
and of those who make our pharmaceutical prepara¬ 
tions, is to take every precaution that the pulps, the 
gums, the oils, the extracts which we employ, shobld 
be reduced to the most absolute state of dryness j 
the least humidity luhuitted would be most injurious. 
Another point is the due admission of heat; there 
it a certain temperature at which only this process 
can go forward; below the freezing point it never 
can occur; but different vegetable b^iea demand 
different degrees bo^h of heat and of moistm. Some 
seek only a very small quantity of moisture, and not 
an elevated degree of temperature; whilst others, 
again, are not susceptible of the due degree of 
change, unless large quantities of fluid and much 
caloric are present. Much of the superiority hi the ' 


different products, in thdr qutdlMto ahd dhuaefegr- 
istitffl, are necessarily d^eudcut dh our doe 
quaintaure with all the joints co&nectedtnth 
interesting series of choages, tad ((btctiBseqWBit ^ 
vebpments. • ^ ' 

COMBUSTION OF FUEL. 

Mn. J. A. DuTMoua, toadon, 
just patented the following improveuhinit 
construction and arrangenmuts of fomoces..th' 
places. The plan consists in first gdneraiin|^>:^ 
from the coal or eoke employed, and sulnequeaM^ 
burning that gas by the introduction of jetso^ies^ts^ 
and compressed air at the bridge of flus furnace- 
produce this effect, he makes the fire-plw tufijl 
deeper than is usual, so tibtt there may be a defTb* 
of ftiel of from three to five feet, according to S 
quality. The fire-place is epdosed sc to pnev^^ 
the acmsionof air from miy otheapart than through 
the fire-bars. The aBb*pit is also enctosed, sad the 
fire is supplied with air by ptesns of a blower, be 
draught being occasioned by a pressure of air greater 
than that of the atmosphere, hmtead of depmSug on 
the rarefaction of the air by heat ia the chituaey' 
shaft. Tlie bed of fnet is ^m>bd at the bottom, and 
is kept at a comparatively low temperature, the d>-‘ 
^t being to generate gas, and not to evolve heat. 
The carbonic acid gas generated by the perfect com¬ 
bustion of the fuel becomes converted into infiam- 
inable carbonic oiide in passing through tb carboo- 
ous fumes of the coke or coal placed above it, and 
combined with the Carburetted hydrogen gas it passes 
•on to the bridge of the fire-place, where anaUtber 
of jets of compressed and heated air inflame tiie 
! gaws in the hearth of the furnace, and produce an 
intense heat. This Ifind of fiunace is intended more 
especially for refining iron, and it is contended by 
the patentee, by thus excluding more cold atmoc- 
pheric air than is absolutely necessary for the con¬ 
version of the fuel wto gas, the oxygenisotion of file 
metal previous to its being fused is prevented, and 
the formatioa of scorim diminished. When fihe fti- 
sion of the metal is completed, jets of hot air are 
, introduced eu its surface, which keep the molten 
mass in action, and facilitate the decarbouisution of 
the iron. It is stated that by this method antltfa- 
cite coal may be used with greet advanfoge, tmd the 
saving effect^ in refining by this process is r^re- 
sented to be at least e^t pm cent, on the iron pro¬ 
duced. * 


* ZINC, . 

Zinc is found in all queurters of the |dobe. In Croat 
Britain it is abundant, though fiierrin never found 
in a native state. It usually contains an admigOire 
of lead and sulphur. Mlien purified from tbroo,’ it 
is of a blue light colour, between lead .and 
inclining to bide. The on, after being hand-drcMed 
to free it from forrign matter, is roasted, by wh^ 
the sulphur of the cahUnineaad the add <st the blehde 
are tipelled. The pn^fiict is theft washed to tdpa- 
rate the lighter mattm, and the heavy part wti^ 
remains is mixed wifii one-e|ghl}v.of its weight'af 
charcoal. The mixture, bring a miE tft 

a powder, is placed in ^ pots, resembling ril jars, 
to be smelted. A tube passes tSirough the bottom 
of each, the upper end bring termhmted oj an open 
mouth near the top of the pot, and the lower rod 
gomg through the floor of the fiiinace into water- 
The pots bring filled with the mixture of ore hftd 
charcoal, an intense heat is applied to them by 
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of a fomaROr by which, aa the ore ia reduced, 
the zinc is volatili^, and escapes through the tube 
into the water, wherein it falls in globules, which ere 
afterwards melted and cast into moulds. Thus pro¬ 
cured, however, it is not pure, as it almost invari¬ 
ably contains iron, manganese^ arsenic, and copper. 
In order to free it from theae^.U is again melted and 
stirred up with sulphur and ftit, the former whereof 
combines with the heterogeneous metals, leaving the 
zinc nearly pore, and the latter preventing the metal 
from being oxidated. 

Under rollers at a high temperature, zinc may be 
extended into plates of great tenuity and elasticity, 
or drawn into wire. These rollers are from 2 feet 8 
inches to 6 feet in length, and the original thickness 
of the plate subjected to them is about 1 inch. A 
wire, one tenth of an inch diameter, will support 26 
pounds. If zinc be hammered at a temperature of 
300°, its InaUeabiljty is ‘much increased, and it be¬ 
comes capable of much bending. Its fracture is 
thin, fibrous, and of a grain similar to steel. It can 
be drawn into wire ^^th of an inch in diameter, 
which is nearly as tenacious as that of silver. The 
specific gravity is somewhat below 7*0, but luimmer- 
ing increases it to 7*2. When heated it enters into 
fusion at a beat of about 680° or 700°: at a higher 
temperature it evaporates; and if access of air be 
not permitted, it may be distilled over, by which 
process it is rendered purer than before, although 
not then perfectly pure. When heated red hot, with 
accesa of air, it takes fire, boms with an exceedingly 
beautiful greenish or bluish frame, and is at the 
same time converted into the only oxide of zinc with 
which we are acquainted, consisting of 23'53 parts 
of oxygen combined with 100 of metal. 

On the first introduction of zijic into this country 
as a material, the trades with which it was likely to 
interfere used every exertion to prevent its employ¬ 
ment ; and, indeed, the workmen who were engaged 
in laying it, being chiefly tinmen,''were incompetent 
to the of so covering roofs as to secure them 
from the effects of the weatiier. Hence, for a con¬ 
siderable period after its first employment, great 
reluctance was manifested by architects in its intro¬ 
duction. A demand for it has, however, gradually 
increased of late, and the comparatively high prices 
of lead and copper will not entirely account for the 
disparity of consumption. In France, iif the year 
1836, the quantity coqsumed exceeded 12,000 tons, 
whilst, in the same yedr, in England the consump¬ 
tion amounted only to between 2000 and 300 tons. 
Zinc, though subject to oxidize, hasfthis peculiarity, 
that the oxide does not scale off as that of iron, but 
forms a permanent coating on the metal, impervious 
to the action of tlie atmosphere, and rendering the 
use pf paint wholly unnecessary. Its expansion and 
conteaction is greater thaq those of any other metal; 
thus, supposing 1*0030 to rep^^sent the expansion 
of it, 1*0019 ia that of copper, and 1*0028 that 
lead; hence, in use, proper attmtion must be paid 
to this circumstance, ,or a substantial and dunble 
covering of zinc will not be obtained. The me¬ 
thod of accomDlishing this is, of course, by always 
allowing plenty in toe lapt. 

The tenmdty ofzino to 1^ is as 16*616 to3‘328, 
and. to copper as 16*616 to 22*570; hence a given 
substance of zinc ia equal to five time the same sub¬ 
stance in lead, and about toree-fourths of copper. 
The sheets in general use are 12, 14, 16, 18, and 20 
ounces to the toot superficial; and as 18 thicknesses 
of 16 ounces to the foot are half an inch thick, the 


following show the thicknesses of the different 
weights:— 

ounces. inches. 

Plates or riieets of 10 to the foot are 0*0611 thick. 


12 

II 

0*0457 

14 


0*0534 

16 


00611 

18 


0*0686 

20 


0^0761 


The comparative weights of *the different materi¬ 
als used in covering buildings may be roughly stated 
as fullov^;— 

•A square of pantliling will weigh about 7 J cwt. 

,, plain tiling ,, 141 cwt. 

• ,, slating (a mean) ,, 6^ cwt. 

,, lead ,, 5 cwt. 

,, zinc (15 oz.) „ 1 cwt. 

And as tlie timbers employed, of cour.se, are less in 
dimension as the weight diminishes, it follows that a 
less quantity of timber is requisite when zinc can be 
employed. And it is a good material for water* 
cisterns and baths, rain-water pipes,—in short, for 
almost all purposes where lead has been hitherto 
employed ; and latterly a i.mthod has beL% invented, 
by which it is formed into sash-bar for skylights and 
ornamental sashes; for which purposes, strength 
excepted, it is superior to iron, as not being liable 
to rust, and loosen the putty and. glass. It is, m 
every respe^, equal to copper, and not more than 
one-third the cost of it.— Gwilt’» Architecture. 

•PLAN OF ECONOMIZING FUEL IN 

BOILERS OF LOCOMOTIVE ENGINES. 

• 

In a paper lately read before the Society of Arts by 
Mr. Tetley, some great improvements in the plan of 
Economizing Fuel in Boilers has been suggested, lie 
observed that “ The evaporating power of a bpiler is 
dependent chiefly on three causes. 1. The amount 
of boiler surface exposed to the reception of heat; 
2, (and very materially), on the shape of the boiler; 
and 3, on ,the intensity of heat. The heat derived 
from that part of the boiler immediately over and 
about the fire he calls (according to usage) ‘ radiating 
heat.' Mr. Tetley’s improvement consists in a divi¬ 
sion of the boiler into two or more coiUpartmeiits 
of different heating temperatures, having channels 
for feediD^I the compartments with water from that 
or those'containing water of a lower temjiera- 
ture. The first partition is placed vertically over 
the water space at the back of the boiler^ the top 
of which reaches somewhat above the water-line, 
and toe bottom below the level of the fire-bars, but 
leaving a passage for the water beneath it. The 
second partition reaches from the bottom of the 
tubular part of the boiler, to a little above the. level 
of the fire-box, and is removed but a short distance 
from^ toe first partition. Tlie third partition is 
placed in the middle of tubular boiler, and, as the 
first, runs up above the water level. A communica¬ 
tion is^form^ for the supply of water, by a pipe 
running from the compartment nearest the chimney- 
box into the middle compartment, the top of the 
pip^ being just under the top water level, and the 
bottom of toe pipe entering the middle compartment 
at or nedl^he bottom of the boiler. On evapora¬ 
tion taking place, the steam diffuses itself over the 
top of the partitions, thus maintaining the same 
pressure on the surface of all the water. Evapora¬ 
tion commences in the compartment over the fire¬ 
box, and toe water, qpnvert^ into steam, is re-in- 
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stated by the surface water from the middle com* cumidated, dccoratkm itna* «d<S«d ta the ortglMl' 

]>artmeut, which is delivered almost or entirdy at objects of building, eoaveniCBce lUftd atiiltf { liOlr>' 

the evaporating pomt. In like manner the middle when tiie few wanta of nature arB natk^cdi aim fhd 

uompartroeut is kept continually fed from the top dangers of a savage state nhnOTed,.tlte rBidl^ mind 

layer of water in the third compartment, which is of man ore&tes artiiioial objects of dei^, end n<t 

supplied by a pump, in the usual way. By this ar- sooner are the cravings of necessity siilm^r 

langement, Mr. Tetley states, a saving of foci equal title calls of imagiitation gain attention^ mid Ws^'' 
to about 21 per cent, is obtained, the prevention of becomes importunate when the aninUd sppa^iitli ' 

a deposit of Eq^unt^^it is eifected, the steam is got at rest. He then proceeded to shew mat the 

up more rapidly, aiiih the action of a float for re- great efforts of the art were devoted to reli^kltl, hnd 

gulatiug a feed apparatus is rendered much more that it seemed to be the prevailing oidnion'i^ 

certain.” • earliest, and all c^ernaBons, that the grCatesth^f^ 

skill and industry could not be more properly 
CAlilCO PRINTING. erted than to display the glory of the Omnipotiendaf* 

Mr. Rilhjirii Blako, of Egreniont Place, Nev» He then attempted to pve tm idea of the sise of* 
Road, gcntkindii, lias lately obtained a patent for Egyptian architecture, as the most ancient exampUpl 
certain improvements iti printing calicoes and other ot the art extant, and described t^ Temple of Am- 
tjbru's. ^ mon, and the enthusiasm of ^ChsmpOllion and Bel- 

ITn-se improvements have reference to a previous ®oni on discovering the colloW wonders of Canute, 

patent obtained by Mr. Beaid, and their object is to After mentioning many Other of foe grand produe- 

fa< ilitute and improve the punting of calicoes trom tions of Egypt, and she«rin|; (hat they excited rather 

rollers, whereon the palleuis are raised instead of the astonishment t^sing from magnificence of design 

being cut 111 . The piincipal part of the invention than the delight from delicacir of mieoution, he 

icl< IS to the constiuction ot the inking or colouring glanced at the remaina of Babylon, built by Queen 

lolleis. These are made of a composition of glue hemirarais around the remains of the famous Tower 

and treacle similar to the common letter-press ink- of Babel, and enumerated her many gorgeous works, 

ing rollers, and then covered with the lelt or sieve- as described by historians, which appeared more the 

doth eoinmouly used m calico printing. 'Ihe pro- ideal fancy of a fairy tale than a stem reality, then 

poitioiis lecominendcd for tlie turmut,<|p ot the Nineveh, whose greatness no city has ever equalled; 

eomposition are from two to three pounds of glue and proceeded with a sUght sketch of BMcal ardil- 

to tour pounds of treacle, the glue being well soft- tecture. The lecturer then arrived at a period, fote 

ened in water before it is added to the treacle yidr most interesting in the history of art, when Cecropi 

boiled. In fastenenmg on the covering of telt, care amigrated from Egypt and settled in. Attica, and 

must be takqp that no tissures are left through which laid the foundation of those arts which soon, under 

the colouiing may pass to the composition and in- the fostering hand of the Gredabs, eclipsed their 

jure it. For its better protection a < oating ot varn- origin, and assumedathat symmetry and form rf 

ish is recommended. When different colours are beauty which excite lofty and pleasing sensations in 

rcquired^to be printed at the same time, the roller the beholders. He then compared the remuus of 

IS made m sepaiutc compartments to prevent the Athens with the other great existing monuments qf 

colours from mu.iiig. Calicoes pi inted in this man- antiquity—and pr8ved the superiority, notonly in 

ner are said to possess the sharpness and finished form and beauty, but in memories and associations, 
appeal ance of the best block printing. • of those master-works of the city of Minerva, whidi 

-— - —-still attract the attention of the scholar and the artist 

ON ARCHITECTURE. ^of every other nation. He thought that, although 

Thk following 18 an outline ot an interesting Lee- men have sometimes ventured, from motives of 

ture on Arafntecture lately delivered before the vanity and caprice, to deviate from those models, 

members of the Institute at Brecon, by Mr. J. J. they have commonly returned to them with tite clear 

Thomas, who introduced the subject of his lec- convictiontif having lost sight of excellence in the 

ture by rcmuiking upon its connection i^ith the pursuit of innovation { tor the orders of architeefore 

liberal arts, and its being the only record and chroni. by tlie Greeks were advanoed^o that degree ot per- 

ilc coimeqfiiig the infancy of the world with its fection which the united intellect of all the civilised 

present state of adoles«!nce, and eulogised the spint world have not since been abb to surpass. He pro¬ 
of inquiry whitii seemed to pervade all classes of cecded foiQiome time with the progress of the art in 

society, and thought it would, ultimately, be pro- Greece, and expatiated upon the soothing and de¬ 
ductive of the largest and moat extended benefit. vated effect of its general characteristics; yet, al¬ 
ii e then alluded to the origin of building, which he though it originally dispbyed that kind of be^ty 

thought little posterior to the creation of mankind, which, from the universality of its influence, ap- 

aiid tluit man soon found it necessary, in his naked peered congenial with the human mind, it haa. at 

and defenceless state, to erect some habitation which, various times been lost by disuse^ corrupted by 

however rude and martificial in appearance, would vicious taste, and mntikted by ignocanoa. He foen 

serve the purposes of shelter and defence. He touched slightly upon the long train of difostrous 

tliought it probable, that if inherent wants and his casualities, which befel the Work* Of foe great Afoe- 

uwn uatui-dl mgeuaity were not suflicieiit to instruct dian an hitects, the Persian invaek||bni,^ Xerxes, 

him, he miglit learn from the irrational creation; and its ravaging efl'eets, their sa^Hfo^ domestio 

and the sw^low’s nest or the bee’s ftive may have ware, the Roman amque^, and t^^stntetive bar- 

suggested hints tha| were by him adopted or im- baiity of some of the Christian emperon who toia- 

pioved, but being destitute of all elegance and pro- gmed they were doing a service to the* Deity by 

jiortiuus, could not merit the appell^on of arebi- deetroymg the noblest productions of Ids creatures. 

Ufture, but are yet worthy of observation as the em- Next, the formidabb and barbaric htroada of the 

bryo ot the noble edifices which have since adorned northern savages under Alaric foe Gqtb and Gmioe- 

the civtiued nations of the wqrld. As wealth ac- riu foe Vandal, the iTt^;ularitira committed during 
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^he crusades and the Torkish conquests. He men* 
honed this catalogue of disasters with the idea that 
’t may excite tliose feelings of astonishment and gra¬ 
titude, which all the lovers of the noble wt ought to 
feel, ill the almost miraculous preservation of its 
models—for the Parthenon still remains though in 
rains as a guide to the admirers of the Doric. The 
Ereohtheum, to those of the Ionic an d the Mou- 
ment of Lysicrates in all its faultless elaboration of 
8 t;le to those of the Corinthian. 

He then alluded to the great encouragement given 
to the arts even in little repubhes, as well as in the 
great ruling states of Greece, and instanced the tem¬ 
ple of Seliuus, in Sicily, as an example, and minutely 
described this magnificent building, lie thought he 
should be invading the province of the historian by 
tracing the revolutions of the progress of the art 
through several oentiyies; he therefore rapidly 
glanc^ at a few of the great Roman structures, and^ 
thought they invariably partook more of the gorge- 
ouhuess of the many nations she was mistress of, 
mingled together, than the simple'^nnd severe forms 
of tlie early efforts of Greece. Yet he did not for a 
moment mean to fix the merits of one style over 
that of another, us both liad tlieir own peculiar ex¬ 
cellences. 

The Romans excelled in luxuriance of fancy, and 
richness of style ; but, in a perfect combination 
throughout of the highest and purest elements of 
taste, the Grecians beai’ away tlie palm. He then 
went through a clear and distinct analysis of the 
three Grecian and two Italian orders, commencing 
with the Tuscan, as the simplest, and that generally^ 
noticed first by all architectural writers; and after 
giving its general proportions, and the characteristic 
features by which it may be diiftinguished, by point¬ 
ing to large well-shaded drawings representing the 
{trincipal proportions of each order, he alluded to 
the Trajan Pillar as the best ancient example, and 
the Church of St. Paul’s, Coveift Garden, by Inigo 
Jones, as the best modem, and described the inte¬ 
rior and exterior effect of that church. He then 
proceeded in the same manner with the Grecian and 
Roman-Doric orders; he noticed, as an exan>pie of, 
the order, the great temple of Minerva Parthenus, 
and called attention to a beautiful drawing of 
the front elevation restored. In giving a minute 
description of the sculptures of this sumptuous edi¬ 
fice, Mr. Thomas lai^ented the great deficiency of 
our modem Grecian onildiiigs in this particular, so 
different from its primary practice, when the two 
arts always accompanied each other. Bift in these 
days of calculating utility, that which Antributes 
more than any thing else to dignify the science of 
architecture, to raise it above mere necessity, and 
rank it with that of the imagination; to indicate at 
once the purposes of the structure, and appear in 
the most lively manner to the passions of the spec¬ 
tator, is generally entirely omitted, or if introduced 
at all, on such a petty scale, and distributed here and 
there with such a miserly Wd, that it canadt tell 
decidedly of itself, or its true impressions be pro¬ 
perly tested. noticing the Roman-Done, he 
mentioned the^|Hument commemorating the great 
fire of ]^don; Ti^ Sir ChQstopher Wren, and after- 
wa^ enured in a similar manner into the details of 
4io lofiih order, and described the Small Temple on 
the HisOu as a chaste and beautiftil specimen, con¬ 
trasting admirably with the richer example of the 
Erei^tteum, of which temple he drew an interesting 


picture, alluding to the many holy objects of Athe¬ 
nian veneration inclosed therein. 

He next passed on to a review of the Composite 
order, and exhibited a large drawing of the Arch of 
I'itus, in which stractnre the Romans generally in¬ 
troduced the order. He thought the subject of the 
drawing a most interesting object, as connected with 
one of the greatest events in history—the destruction 
of Jerusalem and the dispersion of the Jews. But 
^important as these associatiobs are, it is not these 
alone which give to this work the interest and iin- 
uorlanifc with which the professional man views if, 
nut because it forms in itself a relic of a new and 
important epoch, by the introduction of the Arch in 
Architecture, which, although it may have been prac¬ 
tised by some of the primitive nations, was unknown 
in ancient Greece. And if the Romans could boast 
of no other inventions; if the origin of all that was 
beautiful and excellent in many other arts could not 
be traced to them ; if their poets, orators, statesmen, 
and soldiers were not the greatest ever in existence; 
if they had not by their own glorious achievements 
made themselves nuisters of the whole habitable 
globe, this one discovery ic itself would he sulliciont 
to stamp an immortality on their name, as it in fact 
forms the true basis of the science of architecture- 
admitting of the extension and adajitation of its prjn, 
ciples to works which the Greeks, with all tlieir 
genius andrtaste, csiuhl not have executed. He next 
adverted to the Corinthian order, its supposed origin, 
characteristic distinctions and proportions, which 
ifrere clearly exemplified by a drawing on a very 
large scale of the base, the capital, and the entabla¬ 
ture, copied from the remains in the Cairpo Vaccino, 
at Rome, atftr Sir William Chambers. The grace¬ 
ful and elegant proportions of the oixler had a won¬ 
derfully fine effect, jmd tlie frieze was beautifully 
enriched with a classic design by Mr. Thoiofs. He 
then compared the Grecian and Roman nractices of' 
this order, and minutely described the elegant monu¬ 
ment of Lysicratis, as one of the finest Grecian pro- 
ductions/>bnt proved the superiority of the example 
from the Campo Vaccino in many minute particu¬ 
lars. lie Boncluded his analy.sis of the ordei s by 
eulogising the liberality of the nation in procuring 
the inestimable treasm-es of the Elgiff Collection. 
Mr. Thomas then apologized for the unavoidable 
technict^liesof the descrijition of his diseourse; but 
his object was to excite a thirst in the workmen 
after greater re.seorch into the minutiie of the science, 
until he is enabled to execute the componuit parts 
with truth, taste, and delicScy, without which the 
finest de.signs will be very deficient in bfanty. He 
encouraged them to surmount all difficulties in the 
acquirement of such knowledge, byper.scvering assi¬ 
duity, for they were not only increasing the jjower of 
the head to contrive, a.swell as the hand to execute, but 
elevating themselves from mere mechanical drudges 
to somewhat of the dignity of an artist. He then 
descanted upon the merits and advantages of the in¬ 
stitutions which have been formed in almost every 
town in the United Kingdom for the encouragement 
and enlightenment of mechanics, and strongly urged 
all who were in any way Connected with the building 
crafts—all ‘who were desirous of distinguishing 
themselves—of raising the charaeter of their respec¬ 
tive employments—of emulating the glorious works 
of their predecessors—of rearing the .prostrate co¬ 
lumn, and reconstructing the shivered arch,' which 
had been so long a ruined mass, on the pore-and 
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iirm basis of science; of acquiring those intellectual 
qualifications, which are as indispensable to the 
working mason as to the carpenter or any other ar¬ 
tisan ; of depending on their own resources for Ijie 
proper carrying out oftiieir different occupations—of 
restoring the dignity attached to the “ masons of the 
olden time "—aU who wish to gain the true ascend¬ 
ancy and superiority assuredly flowing from know¬ 
ledge, he eiiti^ted to join the Mechanics’ Institu¬ 
tion of the town, n^ich if supported by the hun¬ 
dreds for whose welfare it was chiefly founded, wilP 
be enabled to carry out those principles of Reaching 
with a spirit and energy that will be nobly beneficial 
in its results. 

The lecturer, in concluding his discourse, sincerely 
hoped that the patrons of the art would more exten¬ 
sively use the means so largely in their power, that 
the barbaric mixtures which now so geiterally reign 
may be entirely discarded, and some styles adopted 
congenial to the history, the climate, the habits, and 
surmnnding aspect of our country ; for why should 
a science so eminently adapted to continue the pride 
of man’s rtvison, and leave indelible marks of an en¬ 
lightened tSid civilized age, even “ to the wreck of 
matter”—^why slionld such a science, capable of such 
noble and extended results, be perverted by igno- 
rnnee, and made, by false and erroneous ideas of 
cAmomy, merely a monument of our folly. He then 
went on to -shew how architecture alwayj} flaar 4 hed 
during this encouragement of literature, and what 
an active engine it was to promote tranquillity and 
civilization ; and in.stanced the restoration of the 
beautiful models of classic celebrity during the re¬ 
vival of lexers under I’opc Leo X., and Francis I, 
The erection of the sublime structures i>f Rome when 
Augustus could call around those bright spirits whose 
genius and learning have since been translated into 
every tongue. The building of the famous and as- 
■ tonishing edifices wliieli still adorn the Athenian 
Acropolis, when Socrates and Plato, and a whole 
host of immortal names, were protected and encou¬ 
raged by Pericles. Tlie rearing those mi^ty monu¬ 
ments of Luxor and Camac, when Sesostris, although 
the greatest comiueror of tlie age, seemed to soar 
above the prejudices of the times, and to devote him¬ 
self to the (filightenment of his people, by collecting 
his Wonderful library, and transcribing over its en¬ 
trance, TAe health qf the eoul." It was this love 
of learning which was the chief iniamtive t^the erec- 
tion of those grandest works of human power, and 
which aqp now invariably the only record of these 
remote periods. “SBrely, then, this establishes the 
fart, that Although empire:! may decay, and the man¬ 
ners and customs of their people be buried in the- 
impenetrable gloom of ages; that although literature 
be lost, and languages become unknown, yet the lan¬ 
guage of architecture will never die.” 

RESEARCHES ON LIGHT. 

The following important observations are con- 
tamed in Mr. Hunt’s Researches on Light, and are 
connected with our former notices of this most in¬ 
teresting volume. 

“AU the experimental evidence connecteilvritii 
the chemical powers exerted by the solar rays which 
has been gained uy to the present time, has now been 
given, and 1 feel certain that, notwithstanding the 
very great progress which haaibeen made in this in¬ 
quiry during the last three years, the present volume 
must, iu a short time, become merely a record of the 
stages by which one of the mightiest truths of nature 
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has 1^ revealed. Setting aside the and 

beautiful appUcationa of the «3jgr.|K»weP iii ^ j 
duetipn of pictuma dpawn ndphiiag let 

us consider the condiutpiis.'tn ^ 1 

have given will lead iu.. ' 

“ It is now established that 
fdl upon any body vntWatipix>ducdng,a m 9 l^^^ 
(Usturoance, or a chemical change. 
shadow falls, a pictan ia Impre^. if 
whether the material which mcriTOii" the ■ ' '■ • 

one of these chemical compounds whibli ai^.a^'n^|iK'. * 
ceptible of chaise, or a plate of metal, qrg: 
stone. The snrfaoea of all material thingfl,4fe|'c^^> 
Msntly, under the influences of sunahinej uU^fglphM ■ 
a mysterious diange, whidi' vs communioat^ 
molecnlar vibrations to the entire mass, am’' 
conditions established, wUdi, with aU the povetsihjr'’^ 
chemistry, we cannot yet follow. . , , 

“ The influence of thi« )>ow«r on thb: v^jhteMe - 
kingdom is strikingly evident, md we ‘m now 
bled to trace nearly aRithe finuitions'of the plant 
to the operations of a principle whi^. appears in 
have its origin in the sun. 

"Is it not also evident that the condition of the 
animal kingdom is not merely influenced, but de¬ 
pendent for health and vigour on this solar power ? 

“^J^re the influence which accompanies each 
ray o^ight can penetrate, there we flnd'organjza- 
tion and Life. In those ahyssess to which it cannot 
reach, ia an eternal blankne.ss. Even in the pellneld 
ocean, we find at no very considerable depth, w^re 
the faint gleam of Light is dying into darkn^, a 
[*few animals, and these few of the lowest ordw nf 
organization, and colourless, fielow this ragiem, 
neither vegetable nor animal food ia found. As we 
ascend toward the eprface of the sea, distinct zones 
of animal and vegetable life present themselves, each 
differing from the other; those of the.superior 
being higher in the scale of organization and of 
brighter colour tllm those imme^tely beneath it; 
whilst near the surfhee of the sea the most exqui¬ 
sitely developed forms exist, adorned with ail the 
beauty of prismatic colouration. 

Even on the surface of the globe, the influence.'^ 
the sun is shown in the most marked manner. TElie 
animals and the plants of the tropic^ elimes glow 
with the richness of colour; those of the temperate 
zones ard of a duskier hue; whilst in them^o - 
giona we find them nearly colourless, 'the races 
of men are charaotwistic of ^e dime In which they 
are found, not in colour merely, but in physieal 
power, in animd passions, and in mental ts^eir^t It 
has beem asked, mid the question is deserving w 
attention of the physiologist—^Is not the shori'^i^ . 
beauty of the Oriental women, to be attributed to'lha 
influence of that sun 

" Bhiniiig on, shining on, by no shadow maile . 

which we well know, gives All the grandeur 
beauty to the vegetable world of ^ 

It vrill not be denied by anythe JriqV 
raysi have a quickening, jp id|h*^ 
power. The fable of. 

was the expression of,a*|)hilmio^1^,M|^' 1Sxw|liSd» 
then of those priodples, whiblh 
the sunbeam, are wa to ?' Is it 

to Light, to Heat, or.tdTHwaaeiA, or dse . 

we may call it, that'we are to attribnfqw Ikegitid:,. . 
phenomena of creation which appear to jbe. dCperai^ 
on the solar emanztidna ? TV aceuUMdb^eajdt^ 
would seem fo ekow, tiiat aU^tlUp. great ; 

which we have been considerihg, are the 
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tiik mysterious and most ener^tic power; that to 
it almost every phenomenon connected wiHt the 

K wth of plants is to be traced; that the aidmai 
gdom is most powerihUf influmiced by it; and 
that all those chemical changes, which have bem at¬ 
tributed to Light, are due to Enbroia. 

PL^TINa 

Mb. Wooniiipa has patented the following pre¬ 
parations 

He boils tweqty-iH|^ pounds of pearl-ash in 
thirty pounds of water; to which, when cool and 
filtered, he adds fourteen pounds of distilled water, 
and than saturatoi the sdnlaon with sulpWons acid 
gas, producing thus sulphate of potash, which be 
terms the solvent, yeaow cUssolves tvrelve ounces 
of crystallintd nitrate of sSver in three pounds of 
distilled water; and adds the solvent as lo^ as a 
wfaitfadi pmupitate fidla s the precipitate is then 
washed, ttd re-disBolved in a sufficient quantity of 
the sulphate^ to which is added one-sixth prt more, 
so that the solvent may be m excess; this he calls 
the sUverlUg liqttor. For pMlnfr he dissolves four 
ounces of dne gold in eleven fluid ounces of nitric, 
thirteen of muriatio add, and twelve of distilled 
water; the solution is evaporated, and the crystals 
are re-dissolved in one pound of distilled wa^. The 
gold is then precipitated by pure magnesia; the 
precipitate is first washed with distilled water, acid¬ 
ulated with nitric add, and then with water alone. 
To the washed predpitate is added enough solvent 
to dissolve it, and one-fifth more. A coppering 
liquor is prepared by dissolving seven pounds ofj 
mlphate of copper in thirty pounds of distilled water, 
md adding solution of carbonate of potoesa till 
precipitation ceases. The vj^hed precipitate is 
dissolved is the solvent, with one-third more than 
enough. 


VARIETIE* 

JlfanKmoftoc Carriai/e. —Mr. Price, of Wardour 
etreet, is, now registering a patent for a carriaf^, 
vriuch is to be propelled by (he hands, and which 
wiU travel at the rate of fifteen or twenty miles an 
hrar, without fetig're or labour to thu individual 
who works it. 

Niaffora .—In ‘Silliman's Journal,’ (he following 
paragraph occurs:—^The motive power of the cata¬ 
ract jrf Niagara exceeds by nearly forty-fold all the 
meehanical force of wiCer and steam power, rendered 
available in Great Britain, for the purpose of im¬ 
parting motion to the mattery tlAt suffices to per¬ 
form the manafactaring labours for a large portion 
of the inhabitants of the world, faicludmg also the 
power appBi^ for transporting these products by 
stegm-bmts and steam-cars, and (hrir steam-ships 
of war to the remotest eeas. Indeed it appears pro- 
bable that the law of gravity, «s established by the 
Creator, puts forth to ttos stogie vmterfeU more 
intense am effsetive energy thim is necessary to 
moveall the arflft^ piaffiito^of thehahiiahleglobe. 

Bttatmg bjf R. W. Thomsmi, 

a Scbtrii eoffineer, is engaged to experimmts ibr 
eiptoflihg gunptttder by Leyden discharges. He 
av^TOiromwIc elfbets by enolostog his macblne 
,aad kmm within an 8iir^ti|^ box, containing 
,80 that he is now depmnimit on 
omiditianB of the otmosphmw. 

, Snow Harris has oommeneed a 

. I w pw*to to the ' Nautical hfagazine,' which 
axe to ah antlumtic list of some of the ships 


of H. M. navy, struck and damaged by lightning at 
vwious times, with brief notices of the attendant 
meteorological and other phenomena. In describ¬ 
ing these cases (he following arrangement has been 
adopted, with a view of fscilitating SGienti^c and 
statistical deductions from them. First, the place 
of the ship is given with the date. Secondly, the 
effects of the discharge. Thirdly, the meteorological 
phenomena. Lastly, such remarks es appeared ne¬ 
cessary to complete the histoiy of the case. 

Amencan Bimting is now made at Framingham, 
Mass.f^OO yards daily, quite equal to the forei^pi 
'article. This is the first manufactory of this arti¬ 
cle ever established in the United States. Here¬ 
tofore all the bunting under which our navy has 
fought, and which has been displayed by our mer¬ 
chant vessels, has been the manufacture of foreign 
countries.— American Paper. 

A neialtf-invented Compass, whidi has already 
attracted a great deal of attention among nautical 
men, has lately been shewn at the Hall of Com¬ 
merce, to some of the leading London merchants. 
It is the invention of Mr. WiUianj Bush, the 
engineer, and is consteucted for her Majesty’s 
yacht the Victoria and Albert, being the counter¬ 
part of another, meant as a present to the King 
of the French, the patentee intending to pro¬ 
ceed to Pans with a view of submitting it to his 
Majesty. ^Tbe appearance of the compass is in some 
respects quite different from the common one, mag¬ 
netic bars in a neat case being attached to the frame¬ 
work of what we believe is technically called the 
box. Upon the lurching ot the vessel these remain 
pet pendicular, and the compass itself i»«ntirely un¬ 
affected by fcjcal attraction. This has been su(hci- 
ently proved by repeated tnals in Woolwich Royal 
Dock-yards, where thousands of tons of iron are 
lying, and which nevertheless idiled to distuab m any 
essential degree the patent compass, while that con¬ 
structed on the ordinary principle was subjected to 
violent oscillations. There have also, as we under¬ 
stand, ht^n several experiments on board iron 
steamers, so ill adapted to the right working of com¬ 
mon compasses, and with the greatest success to the 
new one. Of course, if the demderalum of non¬ 
variability of the needle shall be found to have been 
fully supplied (and we confess from all we have heard 
and seeux despite the fruitless efforts that have been 
made for more than a century, we believe it now 
is), this will have to be ranked among the great 
discoveries of the age. e 

Water Cress. —^The gratefhl and salutary qua¬ 
lities of this vegetable are too well known to need 
description; but at certain periods of the year, 
when, perhaps, the cress is in its best state for the 
table, it is common for the under port of the leaies 
t(^ have a white gdatinous substance adhering to 
tl^, which cannot be removed by washing; and 
«BaU snails sre also fixed on them. It may be use- 
M to many to learn, that if (he cresses are put into 
a strong bone, made wito common salt uad water, 
and sttffiered to remain there ten minutes or less, 
everyttflng of the animal or insect kind will be de¬ 
tached fifw the leaves, and the cresses can after¬ 
wards be washed to pure water and sent to table. 
Small salads, cabbages, cauliilouier, brocoli, celery, 
lettuces, and vegetables of all de^ptions, by the 
same dtopls aiethoflr may be freed. flrom slugs, 
worms, or insects. If a jar of brine is kept for the 
purpose, and strained after beii^ used, it will last 
many weeks, and the expense, of course, be trifling. 
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THE VRBOREIUM AT DERBY 
As a ^pcciinLii ol ^tientiftc Gardening, no place is* 
pi rliips more woithy ot being recorded in our pages 
than the Olrhy Arboietum, and amidat the benefac- 
tors ot the human race, none stand more conspicu¬ 
ous than thi htt Josi])h Stiutt, Esq , wlm, with an 
effiitive libiridity and determined kinoness, was 
spared to commence, carry on, and complete this 
((inphdtviaHy speaking) garden of th< poor, which 
occupies eleven aerfts of ground, and concerning 
which a (!brrt spondent of the Gardener's Chronicle 
thus writes —“ 1 visited it on Sunday evening, the 
21st ot April last—the gardens being open only in 
the afternoon 1 observed a happy seriousness on 
the coutitenances ot the visitors—a subdued enjoy¬ 
ment whii h spoke volumes in favour of the judgment | 
of the noble-minded man who had thus provided the 
means of bringing the works of the Almighty under 
the eye of those who all the week are busily engaged 
m earning their daily bread. Parents, with their 
children of various ages, might be seen quietly sit¬ 
ting on the many substantial seats provided for them 
under the shade of trees, or strolhng on the walks 
idmiring the eai^ flowers on the shrubs, all the 
ihiubs have a name attached to them, very (onspi- 
:aous, yet qot so as to be offensive to the fastidious 
lye It was amusing to see the children of ten 
rears trying to lead, no doubt to tliem hard names, 
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and pnzzhng their little heads to make them oat. T 
remarked the good behaviour of those ‘ children qf 
the poor,’ as, amidst the many hundreds that were 
in the garden, 1 ouly observed one instance of rude- ' 
ness, m two l^ys throwing stones at eadi otlier It 
was instantly checked by the elder people, and the 
boys slunk away ashamed Of their conduct The 
garden was, as is generally known, laid ont by the 
late Mr Loudon, and the execution of his task does 
credit even to* him Broad substantial walks tcad 
down the centre, branching off diagonally, and rfi. 
tuining up each side in a serpentine form. ThOf * 
are hid from each other by raised mounds of various 
forms, sufficiently high to prevent persons^SMing 
over The named specimens stand singly on tim 
grass, at such a distance from wnh other oa thdr 
various habits os to size and fforpi wjll require wba| 
fully grown They are, oonse^Ulltiy, oonspConous 
objects, and draw attwtioii evm from the most 
heedless In the ground, ‘previOae^ to ite befng 
laid out, there were aoiqe lafger trees; ^leee qre 
judiciously preserved, and ate pUced under 
them. It 18 , I •think, however, an ovetwdM that 
these oUr common ti^ are not named ^at toe 
people pay attenbon to the names, waa evident from 
toe fact, that toe early flowering shrubs, suish as 
nbes, prunus, Stfi., were crowded by eten well- 
dressi elderly persons, who were reading the names, 
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ud, in some instances, copying them. I would 
just observe, en pasaant, that the labels contain the 
botanical name, English name, native country, and 
year of introduction. As a means of refining the 
manners, elevating the taste, and subduing evil pro¬ 
pensities, giving the lower orders an innocent and 
rational amnaement, and even instruction, the Derby 
Arboretum is much to be admired. 1 came away 
delighted at the good effects it had produced even 
already, although it is scarcely three years since the 
gardens were completed.'' 

HAMMERSMITH SUSPENSION BRIDGE. 
The Ibames at London is now embellished by no 
fewer than six magnificent bridges; but it is not 
quite a century ago since London bridge afforded 
the only passage from the one bank of the river 
to the other, aw the %nly entrance into the town 
from the south, aul it had been for eight centuries 
previous. 

The Hammersmitik bridge, the first of the kind 
thrown over the river Thames, is certainly snpe- 
rior in solidity and appearance to the Brighton pier, 
which is built upon the same principle. The archi¬ 
tectural beauty of the masonry is a gre.at improve¬ 
ment to the hitherto clumsy masses of stone intro¬ 
duced into other erections of a similar description, 
and the whole edifice forms a highly ornamental 
feature of the river Thames. The want of such a 
convenient communication had long been felt; the 
only previous connexion of the Surrey and great 
western and northern roads being Putney and Kew 
bridges; the defieiency is now, however, supplied, 
and a direct road establbhed, whereby a ronsidcr- 
able saving in time, distance, and expose is effected. 
The line of road on the Surrey side of the bridge 
leads directly to Barnes Comnton, whence roads 
brnnch'off to all the south and south-western parts 
of the kingdom. The distance from London to 
Richmond, by Hyde-park comer, is also consider¬ 
ably shorten^, and an easier CL.mmuiiieation is 
made to ICingston, through which lies the great road 
to Portsmouth. The first meeting n'speeting the 
building of this bridge took place in the month of 
February, ] 824, when a plan of it was submitted by 
W. T. CWk, Esq.,engineer to the West Middlesex 
Water Works Company, and at this meeting sixteen 
hundred shares at 60/. each were subscribed. In 
the month of July the committee of management 
■made their report, in which it appeared that they 
had, with permission oC the Dean and Chapter of 
St. Paul’s, negotiated with Mr. Hoare, the proprie¬ 
tor of the Barn-Elms estate on the'Surrey side, it 
being leasehold, and held under the Dean and 
C'hapter, consisting of a mansion, grounds, and 
farms, the other property, belonging to Mr. Hoare, 
being copyhold and freehold, consisting of about 
fifty ficres. The sum asked was 40,190/., exclusive 
of fixtures, and the house and the timber on the 
est-ite were required to be t^en at a valuation. The 
sum given waa 36,000/, for the estate, and the pur¬ 
chase of a copyhold meadow, containing six agres, 
three rods, for the sfim oi JQQJ., which, together 
wijh the amount of fixtures and timber, was paid in 
Jidy, 1825. The Royal assent was given to the 
bill OQ 9th of July, 182i, by the act ;gl0,000 
weto.nqutEed by toe Corperation of London to be 
iaveltsd in ^ree^ per cent, consols, in the name of 
ton trustees appointed by toe act; and the company 
ware empowered to raise a further sum, not exceed¬ 
ing 20,000/., by subscription among tl^mselves, or 


among new subscribers, or by oibrtgage, or by 
granting annuities, such annuitants not to be con¬ 
sidered proprietors. On the 7th of May, 1825, the 
foundation stone of the north tower was laid by 
B .R. H. toe Duke of Sussex, with masonic ceremony. 
The coffer-dam bring fitted up as an amphitheatre, 
in which the stone was suspended, and the ceremony 
of laying the stone commenced after three cheers 
had been given to his Royal Highness. 

The grand treasurer delivered to him c. bottle con¬ 
taining the cents of the reigitihg sovereign, also a 
brass plate, to be placed over the cavity, with the 
fo^owin^ inscription:—This foundation stone of d 
bridge of suspension over the river Tliames, from 
the liamlet of Hammersmith, in the county of Mid- 
dldscz, to Barnes, in the county of Surrey, was laid 
with due masonic ceremony by his Royal Highness 
thfi Duke of Sussex, Most Worshipful Grand Master, 
on Saturday, May 7th, 1825. W. T. Clark, Esq., 
Engineer; George, WUliam, and Stephen Biid,and 
Captain Brown, Royal Marines, Contractors. Mr. 
Robert Holl, Past Grand Secretary, Clerk, and 
Secretary. On the stone being lowered the Duke 
scattered the corn, and said, “ Asl have poured the 
com, the oil, and the wine, femblems'of wealth, 
plenty, and comfort, so may the bridge tend to 
communicate prosperity and wealth, from one end 
of the island to the other, God bless the King ; ” 
The procession then returned, and his Royal High¬ 
ness (lined y;itb a numerous company at the codec 
house. 

The work proceeded rapidly, and after the ma- 
softrjr^was finished to a certain height two massive 
chains were fixed from the hold-dovm piers, and at¬ 
tached to the buttress, which foimed the supporting 
chain, and onsvhich a platform of wood was cm ted 
for the workmen. On this platform the mam chains 
were drawn up, and fixed together with holts. The 
bridge was opened to the public on the 6th of Octo¬ 
ber, 1827. 

The suspension towers are of stone, and designed 
as archways, of the Tuscan order, the part below the 
roadway is^boldly rusticated. The tovvers are forty- 
eight feet above the level of the roadway, twenty-two 
feet thick, and fourteen feet wide. The roadway is 
slightly curved upwards, and is about eighteen fe« t 
above high water mark. The width of K.c cMirriage- 
way is twenty feet, with foot-ways five feet wide, 
guarded by a light wooden fence. The chains which 
suppoit toe bridge are eight in number, composed 
of wrought-iron bars, five inches deep, and one inch 
thick, four of these have six bars m each (diain, imd 
four have only three bars in each, making a total of 
thirty-six bars, which make a disc or curvature in 
the centre of about twenty-nine feet; from the ver¬ 
tical rods is suspended the platform, which supports 
the roadway, formed of timber, and covered with 
chalk and flints. The chains pass over rollers, fixed 
in frames on toe suspension-towers, and are secured 
to the hold-down triers on each side by bolts. The 
approaches on each side are provided with octagonal 
lodges, or toll-houses, with appropriate lamps, and 
parapet wall, terminated with stone pillars, sur¬ 
mounted with ornamented caps. A (xtmmunication 
to toe works of the hold-down piers is provided 
under toe toll-houses on each shore, to facilitate the 
repairs of the iron work. The extreme length to 
toe back of the piers on shore is'teight hundred and 
twenty-two feet more than the Menai bridge, which 
is built on the same principle, over the Bangor ferry, 
in Wales. The dimensions are as follows:—^Tbe 
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extent of water-way between the suepengion towera, 
risiug from the river, four hundred feet three inches; 
the distance between them and the river on shore is 
one liundred and forty-two feet eleven inches ; the 
distance on the Surrey side is one hundred and 
forty-live feet six inches. The roadway on the Sur¬ 
rey side was formed from the soil brought fram the 
excavation made for the St. Katharine docks. The 
weight of the iron used in this bridge is about three 
hundred and fifty tons, and was principally nnaihi- 
•.factured at Gospel Oak, near Birmingham-aThc actu¬ 
al cost was £4<>,34l 10s. 9d. At the annual nAet- 
ing of the shareholders, in June 1828, the engineer 
reported that no part of the chains or the bridge 
bad been injured by the traffic wliich had gone 
over it. 

IMPORTANT NAVAL INVENTION. 

In a well-iligested article m a recent number of the 
Edinburgh Review, on the life of Lord St. Vincent, 
are the following remarks, shewing one advantage 
which steam has over sailing vessels. 

“ Alas for the mutability of human affairs and 
wonderful changes effected by human invention ! A 
boiler of water, converted into steam, impels a ship 
thiough the sea with a greater and mor»* constant 
wolocity than the winds can do, and the ship so im¬ 
pelled rwpiirea but few or no seamen : she is navi¬ 
gated by engineers, gunners, blacksmiflis, and coal- 
stokers wlio usurp the place of seamen. Wliat, 
then, is to become of our brave sailors ? and wh%t is 
to become of our superiority of seaman-sliip,* of tbe^ 
glorious result of which we have just given so splendid 
an iiistanTc? It may be said, we,^too, can steam 
equ.illy with others. True; but the naval superiority 
of Etigl.uul, which has been asserted and maintained 
for the l.ist three hundred years, admits not of equa¬ 
lity. uLet us but imagine what may well hapiien— 
one of three-deekers becalmed, and a steamer with 
those long guns whh'^throw heavy shot or shells to 
a distance of three miles, taking up or shifting her 
position as best suits her, while the flther thrice- 
powcrlul ship i.s comjiclled to remain immovable, 
and must submit to be ‘ pestered by a popinjay,’ and 
stung, as^t were, by a smoking nmsquito, which, 
like that unimal, can neither be hit, nor caught, nor 
ciushcd. The only resource we have, and it is the 
imperative duty of the authorities to aj-fily it, is to 
supiily every ship and frigate of the line with as 
many of tliese long guns as each can conveniently 
be arin^ with.” , 

.Stean^ vessels would act principally during calms, 
and the power on which they would most depend 
would be, that of at pleasure raking the opppoaing 
vessel, this gives them a fearful advantage j the 
broadside concentrated upon a small surface sweeps 
the whole range of the deck, and at the time she 
deals the most tearful execution, the steamer is her¬ 
self receiving comparatively none. At the siege of 
Copenhagen, our vessels lay for some time becalmed, 
and very seiious injury was received from gun 
_ boats, which, seizing this favourable time, attacked 
our largest vessels, in some instances completely 
disabling them by the constant firing kept up upon 
tliem, and to which they coaUl make no return. 

Each steam vessel may be regarded as a gun boat, 
with a power of destruction thirty times mcreased. 
It may appear easy to a person watching the sailing 
of our yachts or packet ships for a vessel to turn; 
but after the injuries sustained in an engagement 
this manoeuvre becomes extremely difficult |i and the 


idea of launching boats to puU her round vhUe 
under the enemy’s fire, whieh would be directed 
upon them, is evidently untendble; and in a ndling 
sea, after a storm, even if unmoles^, bcMts could 
not live; sails are useless in a eglm, said if much 
torn by the enemy’s shot, with the rigghw cut up, 
the manoeuvre is diffionlt even with.a sIW breote. 
But, with the foremast lost, she is completely Crip¬ 
pled. To meet this difficulty, it is proposed to 
apply an entirely new power. Our reotters are 
aware that fhe motion of a steam vessel is due to 
the resistance offered by the water to Uie stroke Of 
the paddle wheel; and whatever displaces the water 
in an equal degree will produce the same result. 
Air pumped rapidly a few feet below the surface of 
the water will afford a considerable power, if directed 
from the stern, to move onwards—bow to back, side 
to turn. The power is limited when thus obtained; 
but by cbeniimii action an enormous quantity of gas 
can be generated, and under great pressure, for this, 
combustion affords the readiest mbde; it is to this 
disengagement of gas alone that the terrific force of 
gunpowder is due, In gunpowder, by graining, &c., 
action is rendered inatantaneous; but by avoid¬ 
ing damp, and by close packing, affording the me- 
chanical obstacle of cohesion, the action can be 
made manageable, and comparatively speaking, slow. 
The charge of powder for a thirty-two pound shot 
is ten pounds : any excess of weight is found to be 
lost, the shot leaving the gun before the powder fs 
burnt, a large proportion of powder, however, es¬ 
capes combustion. With this charge a shot can 
be thrown nearly three miles; this foi'ce applied 
gradnally to the stem of a first-class vessel would 
move her onwarjjs, in still water, twenty feet. A 
wronght-iron case, to hold fifteen pounds, filled with 
a composition of meal powder, snlphur, and char¬ 
coal, hollowed, to evolve freely the gas, is fired, 
when immersedideep in the water (this can be done 
by quick match or the voltaic battery), the gas is 
evolved with great rapidity, the water is observed to 
be most violently agitated, ploughed up as if a hun¬ 
dred paddles struck it; and a backward force, equi¬ 
valent to that exerted on the water, is generated. 
One of these cases dropped from the stem, and 
another from the bow, would cause a first-class veS- 
sel of <2,800 tons to torn half a circle within four 
seconds. It would be therefore impossible for any 
steam frigate to rake a vessal provided withthesecases, 
as she could turn faster even than the steamer during 
a calm ; and while in action with one ot her own 
class, this pow'er of bringing her broadside to bear, 
without calling the men from the gnus, could hardly 
fail to prove of incalculable value. 

At present, notwithstanding her superiority in guns 
and men, she must strike without firing a shot; but, 
if fitted with these proposed cases, she could em- 
them, and bring her broadside to bear, 
e Polytechnic Institution affords remarkable 
facilities to test the power; and we believe some 
satisfactory experiments bate been made there. But 
as it is now before the Board of Admiralty, from 
whom the names of Sir George Cockbam and Sir 
William Gage are the guarand^, ft will receive that 
attention ita importance demands, we will defer our 
further remarks upon this interesting^sabjecttUl die 
result is known. The power is undonbt^ the ne¬ 
cessity unquestioned; and one or two experimental 
trials, eithm on the Medway or at Portsmonth, undw 
the charge of that excellent and carefot officer, Sir 
T. Hastings, would, perhaps, simplify its applicaUon. 




116 


THE MAGAZINE OF SCIENCE. 


extinguishing fires. 

Jy a paper lately read before the Institution of Civil 
Engineers, Mr. Lraidnood, Superintendent of tbe 
Fire Brigade, gave tbe results of his experience as 
to the best means of rendering large supplies of water 
available in cases of hre, and on the application of 
manual power to the working of fire>engines. 'ITio 
author stated that if water could be obtained at an 
elevation, pipes with plugs or firecocks on them 
would be preferable to any mode at present in use; 
and when this could not be obttuned, and the pre¬ 
mises were of value, it would be advisable to erect 
elevated tanks to be kept constantly charged. When 
water could l)e obtained, however, at not less than 
twelve feet below the level of the premises, if it were 
not thought prudent to erect elevated tanks, it might 
be conducted beneath the surface by cast-iron pipes, 
with openings for introducing the suction pipes. 
The system of covered tanks the author believed to 
be the least advantageous mode of supplying water, 
and in many cAses where the supply proceeded from 
large reservoirs, he thought it would be better to 
place glugs or fire-cocks on the water-pipe. The 
results of a series of experiments were given, shew¬ 
ing that the idea of extinguishing fires by jets from 
water-mains, without the use of fire-engines, would 
not succeed, lliey also proved the necessity of 
placing the plugs on the mains, and not on the ser¬ 
vice-pipes, where that could be done. The details 
were then given of the mode of obtaining water from 
pipes or mains, and the advantages or disadvantages 
both of the plug and fire-cock were ftilly entered 
into. The author then stated that the best mode of 
using manual power was by applying the greatest 
aggregate amount of power t(^ the lightest and 
smallest machine; that tlie reciprocating motion 
was to be preferred to the rotary; and that a fire- 
engine with two scvcn-inch cylinders and eight-inch 
stroke, weighing 171 cwt., was thctniost advantage¬ 
ous sise that could be adopted. I 

In the discussion which ensued, Mr. James ^ 
Simpson approved of Mr, Braidwood’s geiici si views, ; 
but combated his ideas as to the disadvantages of 
sunk tanka, which he contended had been proved in ' 
certain situations to be essentially useful, and that 
they were provided in many public estHblishmeiits. 
He stated that to the Dutch, who arrived with King 
William in 1688, we are indebted for the fiwt organ- 
iaed system for extinguiiJ'.ing fires. Many parts of 
their sy-stem still remained; and in Cape Town, in 
1817, he had been much struck witluthe complete¬ 
ness of their plans, lie examined into the sujiplies 
of water for fires, and the modes of obtaining them, 
and thought that more water was wasted through 
the general excitement and want of presence of mind 
than was generally imagined. He recommended the 
use of screw-cocks rather than plug-cocks, as the 
latter were apt to become set and to be injured, as 
well as having in general too contracted a water¬ 
way. He also disapproved of the use of jets diycct 
from the mains, stating them to he wasteful and not 
efficient, and thmt in almost every case they had 
failed, except under very peculiar circumstances. 

POWER OF THJE SCREW. 

Thk screw is cord wound in a spiral direction round 
the periphery of a cylinder, and is therefore a spe¬ 
cies of inclined plane, whose length’s to its height 
as the circumference of the eylinder is to the distance 
between two consecutive threads of the screw. It 
is one of the six mechanical powers used in pressing 


I or squeezing bodies close, and is occasionally used 
in raising weights, . 

The strew, then, being an jnelined plane or halt 
wedge, the force of a power ajiplied in turning it 
round is to the force with which it presses upwards or 
downwards, without estimating friction, as the dis¬ 
tance between two threads is to the circumference 
where the power is applied. For considering it as 
an inclined ]ilane whose height is the distance be- 
Avecn two threads, and its base the eircumferenee of 
the screwi; the force in the horizontal direction be^' 
iif^ to that in the vertical one as the lines perpendi¬ 
cular to them, namely, as the height of the plane or 
diitanee between two thrcad.s, is to the base of the 
plime or circumference of the screw ; the power, 
therefore, is to the pressure as the distance ot two 
threads is to the circumference. But in the ajipli- 
cation of the screw.a handle or lever is used, by 
means whereef the gain in power is increased in the 
proportion of the radius of the screw to the radius 
of the power, that is, the length of the handle, or as 
their circumferences. Lci «equently the power is 
to the pressure as tlie distane., of the threads is to 
the circumference described by the power. The 
serew being put in motion, the power is then to the 
weight whieh would keep it in equilibrio as the velo¬ 
city of the latter is to that of the former ; and heii^c 
their momei^ta are equal, and produced by multi¬ 
plying each weight or power by its own velocity. 
Thus it is a general property of all the mechanieal 
powers, that the momentum of a jmwer is equal to 
that of the weight whieh would keep it in eqmlihno, 
or that each of them is. proportional to its^velocity. 

From the /orcgoing obsei vations, we may be 
easily Icil to compute the force exerted by any nia- 
chine whose ai tion is excited through the means of 
tlie screw. In rejircsciiting a press driven by a 



screw whose tlncads arc each ope quarter (A an inch 
apart, let it be turned by a handle or lijvcr 4 feet 
long from A to B. Tlien supposing the natural 
force of a man, by which he can lift, pull, or draw, 
to be 1-^0 pounds, and that it be required to ascer¬ 
tain with what force the scirw will press on the 
hoard at D when the man turns with his whole force 
the handle at A and B ; we have All, the diameter 
of the power, 4 feet or 48 inches: its eircumferenee, 
therefore, 48 3’1416, or 150^ nearly; and the 

distance of the threads being one quarter of an inch, 
the power is to the pressure as 1 to 603^. But 
the power is equal to 1.50 pounds; therefore, as 
1 : 603^:: 150 : 90480, and the pressure theivfore 
at D is equal to a weight of 90480 pounds, indepen¬ 
dent of friction. * 

In the endless screw A B, turned by a handle AC 
of 20 inehes radius, the threads of the screw are at a 
distance of half aii inch; and the screw turns a toothed 
wheel £ whose pinion L acts in turning upon 
anothea wheel F, and Ihe pinion M ot this last wheel 
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Hrt» upon » third wheel G, to the pinion or barrel 
whereof is Ining the wei^fht W. If we would know 
what weiglit can he raised through the means of this 
eomhination by a man working the handle C, sup- 



jKising (he dunneters of the wheels to be 18 ineWs, 
and those o^ the pinions and barrel 2 inehes, the 
teetli and pinions being all similar in i^ze ; we have 
20 y, d’lllf)!^ 2 125-061, (he eirenmfereneeof 

the ]iower ; and 125 Gtit to J, or 251-328 to 1, is the 
toree ol the seiew alone. Again, 18:2 or 9: 1, be'ng 
the proportion the wheels to the pinions, and there 
heiiig three of them, 1^:1 or 729 : 1 is the power 
gained by the wheels, ^Consequently 251*328 
729 to 1, or 183218^ to 1 nearly, is the ratio of the 
power to the weight ai ising from the joint advantage 
of the screw and the wheels. The poiffer, bow- 
i\er, is 150 pounds; tlurcfore 150 r-l 183218^ or 
274827It) p^iiiuls is (he weight the man can sus¬ 
tain, (qual to 12209 tons. 

It must he observed, that the power has to over¬ 
come not only the weight, hut at the same kiine the 
frietioii nndergoiie by the screw, whiuh in some 
cases is so gi cat as to he equal to the weight itself, 
tor it is siffncliines sulOcient to sustain the weight 
when the |)pwer is taken off.— Gwili’s Architecture. 

CHEMISTRY OF ANIMAL BODIES. 

0 / Digestion, 

Thk food prepared by nature for many animals, 
when they fii--.t make their entrance into the world, 
is a fluid which, as is well known, consists of sub¬ 
stances that arc found in the animal nourishing 
tliera, either in the state in which they were origin- 
,-illy introduced into the digestive apparatus, or in a 
slightly modified form. Fioin a quantity of milk, 
therefore, it must be obvious to every one, that 
animals increase in size and in weight—or, in other 
words, they are for&cd from this fiuid. llie same 
observation applies to flour, which contains all 
those matters’which .-tre found in tlie animals which 
feed ujion it— sometimes unchanged, and sonietimea 
in a modified form. It hence becomes a most inter¬ 


resting inquiry to make onrselves acquainted with 
the nature of this fluid and thfe powder, upon which 
the existence of so miieh of animated natuiw i> de¬ 
pendent. llic following table affords a jioraliel view 
of the ingredients of the two bodies 


Flour. 
Fibrin 
Albumen 
Casein 
Gluten 
Oil • 
Sugar 
Gum 
Water 
Salts 
Starch. 


Milk. 

Curd or casein. 

Butter. 

Sugar. 

Water. 

Salts. 


The only ingredient in the flour for which there is 
not an exact parallel in the milk, is starch, which, 
however, differs from oil or &t merely in tlie quan¬ 
tity of oxygen contained in it; and hence tiie idea 
at present entertained by some chemists ist that the 
starch of flour, by undeigoing in the animal system 
a deoxidating process, is converted into fat, which 
again acts an important part in the operation of 
breathing. 

The fibrin, albumen, and casein, approach very 
near to each other in composition. The oil is a fhtty 
body, which, however, has not been accurately ex¬ 
amined ; but as all oils and fats are similarly con¬ 
stituted, the transformation of one into another 
^modified form, can easily be understood. 

Fibrin is well characterized in the lean part of 
beef; albumen, in the white of the egg; and casein, 
in the curd of milk. 

Such, then, are t^e main constituents of the food 
which nature has supplied for the purpose of sup¬ 
plying the waste which animated beings are contina- 
<illy undergoing. ^It has been a subject of much 
debate among metaphysicians, whether animals ob¬ 
tain a knowlt^ge of the footl proper for nourishing 
them by their experience, or by means of some mys¬ 
tical power which they term instinct. It is qi^ 
certain that experience alone is the guide of human 
btang.s; and it seems rather a stret^ of reasoning, 
to attribute a higher to inferior animals. Be 
|his us it vay, there is a law implanted in the animal 
economy which regularly, at intervals, brings to mind 
the necessity that there is fo« taking food. This law 
is commonly termed tlie sensations 

Oft Hunger and Thirst. 

These are the preliminary steps to digestion. They 
constitute a law of animal life, for the purpose of 
inducing living beings to take sue.h nourishment as 
is required to supply the waste which they are con- 
tinually undergoing. If the'dictates of these sAisa- 
tions are rationally obeyed, satisfaction and healthy 
digestion are the i-esuit; but if, on the contrary, 
they are disobeyed, weakness and disease must ne¬ 
cessarily ensue. A physician was consulted by a 
wortfiy missionary, previous to his deputure for 
India, with regard to the propriety of fasting os a 
religious observance. The former told him, that he 
considered the sensation of appetite and hunger as a 
ino.<;t important law in the animal economy, destined 
by the Creator for the purposes of eiystence. It 
was tlierefore a law of God, that it ought to be obeyed 
as a matter of duty j and that, if infringed, the con¬ 
sequences would nuceasarily be in a greater or less 
degree prejudicial j for it is no argument in fawmr 
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of any such experiment upon human life, that life 
doia not terminate upon ita adoption, or that the 
symptoms of some frightful disease are not instantly 
ushered in. The seeds of future mischief may be 
sown in one experiment, and may only lie dormant 
until a second or succeeding infringement shall cause 
them to sprout forth into living activity. One'in¬ 
stance of abstirience or of drunkenness may not pro¬ 
duce death or immediate dbease ; but in one day of 
want or inebriety, the constitution may be irremedi¬ 
ably ruined; and, at the very least;, the subject who 
has been guilty of such deviations, must be pro¬ 
nounced as having attempted to thwart unchangeable 
and eternal laws. Similar reasoning is applicable to 
the poor who arennableto procure sufficient food to 
appease the important sensations when they occur. 
\Vc have every reason to infer that disease will be 
engendered by these nnwUling but necessitous fast¬ 
ings. How incumbent, therefore, is it on those who 
are in better circumstances, to prevent the occurrence 
of such disease, by contributing to the support oL 
their fellow-beings ! ® 

Appetite, or, in its more advanced stage, hunger, 
teaches animals to seek for solid food; and thirst 
suggests the propriety of rendering the solid mass 
more pulpy and dilute, by the employment of drink. 
Ji).\])erience and reason, we conceive, must di.stinguish 
the proper objects to be employed for such pur¬ 
poses. ^ 

(if Mastication or Chewing, 

When a solid portion of food is seized by the 
front teeth, it is conveyed into the cavity of the 
mouth, by the assistance of the lips, jaws and tongue, 
and the auxiliary muscles. Qv aid of the tongue, it 
is placed between the 0 )>p 08 ing jaws, where it is 
ground to a proper consistence. But the action of 
the jaws in grinding the morsel introduced between 
tliem, at the same time calls inls> play the compress¬ 
ing power of the muscles of the cheek upon the 
parotid gland, which is placed before the ear, and 
expels its secreted fluid, the saliva, into the mouth, 
to assist in comminuting the nutiitive matter. 
Besides this mechanieal agency, there is however, a 
nervous action called into operation; the masticated 
matter acts upon the tongue and adjacent parts, in- 
diicing a sympathy with the glands planed under the 
tongue, and causes them to pour out their copious 
contents. The objeck'of mastication, or chewing is, 
therefore, to reduce the food to such a consistence as 
shall fit it for its reception and [coper digestion in 
tile stomach; this is well illustrated in the instance 
of animals which are not supplied with teeth. The 
common fowl, for example, has no teeth; bat it has 
a muscular apparatus called the gizzard, whieh 
powerfully compresses the introduced food, and by 
means of pebbles and stone, which are a necess'ry 
article of food with the class of animals referred to, 
an artificial substitute for the teeth is provided. 
From attention to these fimts, therefore, we are jaught 
that the preparatoiy step'of digestion consists of the 
comminntion of solid food, by means of the appara- 
tns set apart in foe month for this purpose, and its 
mixture with a certain quantity of fluid to render it 
more dilute. Two questions arise from reflecting 
upon foesf circumstances. These are, what ought to 
be Uw nature of foe solid food introduced, and of the 
liquid, which our sensations may require, in addition 
to that supplied by nature ? llie first question has 
been long ago solved by Dr. Front, who direots us 


to nature herself for an answer to onr question. 
Milk is the food provided at first for the use of 
man. The study of foe composition of milk will 
throw light upon what ought to constitute the pro¬ 
per food of man. Milk contains four alimentary 
principles: water,sugar, albumen, waA oil. Water, 
it has been asserted, affords no nutriment. And yet 
the human body consists of three-fojirths of water; 
for without it, matter, in its solid state, appears in¬ 
capable of vitality. One great antagonist to the 
organkiatiun of water, and therefore to vitality, is 
' alcohol, which we find attracts foe water, and 
causes foe wretched mummy-like aspect, so distinctly 
observable in drunkards. Under sugar are includes 
starch, and the other products resulting from chemi- 
col change in sugar: it comprises vegetable food. 
Albumen includes animal food, under its different 
modifications. Tlie inferior nutritive food belongs 
to foe class of oils, which are difficult of digestion, 
and in this country, comparatively rarely resorted 
to, with foe c,xc.-ption of alcohol, which” is most 
closely allied to the v.’cctable oils, the least nour¬ 
ishing of its class. The resolution of the second 
question, with respect to the nature of the liquid 
which ought to be introduced in contact w ith tlie 
solid food, directs ns to the consideration ot the 
saliva, which is foe natural diluent to the food, and is 
supplied ^y the salivary glands. All the fluids of 
the human body present but an insignificant quan¬ 
tity of solid matter, in projiortion to the fluid part; 
•accordingly, we find that the saliva contains iiiuety- 
nine and one-third percent, of watqr, the remainder 
being principally common salt and mucus. If we 
therefore fcJlow the rules which nature laid down, it 
would appear that water is sufhciently stimulating 
for the purposes of diluting the masticated food, 
and preparing it for its digestion in the stomac h. 

The saliva, or spittle, is a frothy fluid,' consider¬ 
ably heavier than water, ^ring eating it is said to be 
alkaline; at other times Pid. Tlie saliva is supplied 
by a glaild in front of the ear, tci med the itarohd 
gland, which is familiarly known in an inflamed 
state in* the disease termed the mumps. Sain a is 
also poured into the mouth from various small 
glands placed under the tongue. The , <uantily emit¬ 
ted in twenty-four hours, from the various glands, 
is computed to amount to IJ lbs. troy. After being 
filtered, the saliva is clear and colourless. When 
evaporated, it leaves from T12 per cent, to 1-8 per 
cent, of residue. It consists of the fojlowing sub¬ 
stances, according to two analyses :— 


Water.98”878 99”29 

Animal matter, 0”f)2r» 0”29 

Muriate of Lime, 0”)H0 0”11 

Lactate of Potash, 0”095 

Lactate of Soda, 0‘021 

Mttcate of Soda, 01G4 

Phosphate of Lime 0”017 

Saliva, . - . 0‘015 

Common Salt, .0*17 

Soda, .0*02 


It has been thought that in foe healthy state of 
foe body the saliva should be neutral or alkaline, 
and that in persons who are tioubled with indiges¬ 
tion, in which acid is developed in the stomach and 
in the upper part of foe canal leading to it, we have 
an expluiation of foe rapid decay of foe teeth in 
persona so aflfeefod. Certain it is, that in decayed 
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teeth, the inor^nic matter, consisting' of phosphate 
of lime or bone, earth, and chalk-, have been in a 
l^reat measure removed, and the principal part of the 
residue consists of animal matter, or cartilage, which 
is insolnble in such acids as make their appearance 
in indigestion .—Glasgow Mechanic, 


ON THE MANUFACTUaE OF SULPHURIC 
ACID, AND ITS MOST IMPORTANT 
COMPOUNDS. 

^ In the mai ufacturc on the large scale, the object is 
to*'providp. First, a large spa(*o in which th#dampj 
gases (-sulphutons acid and nitiuiis acid) may unite 
to form the ciystalhne solid, and a^ extensive sur¬ 
face of water on winch this may fall, and bemg de¬ 
composed, evolve the nitric oxide which sustains the 
continued action. This object is secured by means of 
a large chamber constructed of sheet lead, of two dis¬ 
tinct portions: one a tray of about eight or ten 
inches deep, and the other, truly the chamber, which 
has no bottom, but the edges of the sides and ends 
dip into the water of the tray precisely as the edge 
of a bell glas^ for containing gases dips into the water 
of tlie pmuinatic trough, or of a plate on which it 
may be placed. It is found that these very large 
ohainbers are not so beneficial as had been con¬ 
ceived. In fact, in them the materials have not 
ineifly room to mix, but also room to keep asunder, 
and It was necessary, to subdivide them internal 
portiUons, in order to throw the stream of gas into 
motion in various directions up and down in differ¬ 
ent parts of the chamber, by which the perfjet* 
dillusive mixture of the air, the sulphurous acid and 
the nitrous acid fumes may be secured. It is now, 

1 believe, considered by the best informod manuiac- 
turers still better to have a series nf small cubical 
chambers, whuh < oiuinunicate by comparatively 
nai row tUjJieB, than to form one or two very large 
chambers, even where the latter may be subdivided 
by partitions in their inteiyor. 

The suljthur 111 burning gives out heat enough to 
maintain combustion, and also to effect thi^ decom¬ 
position of nitre. In the sulphur furnace, at such 
heights as to be just above the flames, are two crow¬ 
bars, on which risits an iron pan, into which the 
nitre (nitrate lof polish, or now more generally, ni¬ 
trate of soda) is pi iced, with the equnalent quantity 
of strong oil of vitriol to liberate all the nitric acid, 
which IS 49 parts to 86 of nitrate of soda, orUo 102 
ot nitiate of potash. Ihe heat produced by the 
burning of )jip sulphur underneath drives off all the 
nitric acid as vapour which enters the chamber with 
the sulphurcKs acid, and the residue in the pan, is 
either sulpliate of soda, or sulphate of potash, which 
is removed and applied to its proper uses. In 
burning pyritis, a precisely similar arrangement is 
adopted. 

The longer the water in the chamber is exposed 
to the action of the acid-forming vapours, the more 
highly impregnated with the sulphunc acid does it 
become, but it is found in practice most advantage¬ 
ous to remove it from the chamber when it has at¬ 
tained a specific gravity of 1400; the further in¬ 
crease of strength taking place so slowly as to pro¬ 
duce great loss of time, and the acid above this 
strength acquiring the property of dissolving the 
white crystalline subStance without decomposing it, 
in which case considerable loss results. The sul- 
phuno acid is sfccordmgly removed from the floor of 
the chamber, at the gravity of 1400, by means of a 

\ 


m 

leaden syphon, and transferred to eTaporating pans, 
constructed of lead withoat solder, and rappWtsd 
over the fire by means of a framework of iron. .In 
these pans the acid is boiled down nntil it attains 
the specific gravity of about 1700. Bayond Ai* it 
cannot well be brought in lead, as at ^ highest 
temperature necessary for itsconcentratiwi, sstroager 
acid acts rapidly on lead, and would tims render it¬ 
self impure, and destroy the boilers. 

The final concentration was formerly effbeted hi 
glass vessels, but from the suddenness ai»i tbi«e 
with which the boiling of the acid occurs, breakages 
were so frequent; and produced such loss, as to We 
led to the universal introduction of platina veassls, 
which, notwithstanding th; great outlay which oc¬ 
curs in the firat instance, are very mn(^ more eco¬ 
nomical in the end. The platina boiler is made very 
thin, and is set in a cast-iron pot, which it exaet^ 
fits. Often a bead (which may be of lead) is adapted 
to the boiler, converting it into a stiU, and the fhmes 
of sulphurous and nitrous add which aecompany 
the last portions of water ore conducted off from the 
head by a pipe which conveys them back to the 
chamber. When the salphoric acid has been tlgis 
brought to its last degree of strength, it is removed 
from the boiler by a syphon, of a very ingenious 
kind, the longer legs being formed in the worm of 
a refrigeratory, and immersed in a vessel of cold 
water. The acid may thus be removed quite boiling 
from the platina vessel, but being cooled in the 
longer leg of the syphon, it runs out d; a tempera¬ 
ture sufficiently low to allow of its being plaW in 
the eaiboys or large bottles in which it is sold. 

• The sulphuric acid, when thus finished, should bo 
colourless, of a thick oily aspect. Its specific gra¬ 
vity is 181.'), and it is truly a chemical compound of 
dry sulphuric add vjath water, consisting of fwty 
parts, or one equivalent of sulphuric add united to 
nine parts, or one equivalent of water. Its boiling 
point# about 610°. It then distils unaltered. Hie 
acid of commerce Usually contains stmie traces of 
snlphates of lead, of potash, or of soda, and when 
made from the iron pyrites, as was generally done 
whist the high duty existed on Sicilian sulphnr, it 
pontained a certain, though small quantity ot arsenic 
derived from the arseniuret of iron of the mineral, 
which should be considered as sensibly affecting its 
properties when used as a medicine. 

It has b^n already mentioned that the sulphuric 
acid derived its popular name of oil of vitriol from 
its thick liquidity, and from •its being obtained by 
the distillation of green vitriol or green copperas, 
the sulphate of the jprotoxide of iron. The oil of 
vitriol, obtained in this way, is much stronger than 
that produced by the combustion of sulphur in 
chambers, and possesses in some of the arts such 
advantages os to make it bring a much higher priM; 
it is, however, not prepared in any great quantity in 
England, but in the north of Germany it-is exten¬ 
sively manufactured, and is often called Gaimaa 
vitriol, or fuming acid of hordhansen, from the 
white fiimes which it exhales on exposure to mr, 
particularly if hot. These white liimes are very re¬ 
markable, being produced by the evaporatiM of 
sulphuric acid absolutely free from water. Themodo 
of producing this acid involving the prior prepara¬ 
tion of copperas, I shaD briefly notice tl^ latter 
first. ^ • 

Although sulphur and iron must in nature, com¬ 
bined in various proportions, it is only the bisnl- 
phuret, consisting of two atoms of sulphur (32), 
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tuited to one atom of iron (28), that is found saffi. 
ciently abundant to assume manufacturing "'import¬ 
ance. This mineral derives its name of iron pyrites 
from a Greek word signifying fire, which it may have 
obtained, cither by its striking fire with steel, or 
that it frequently, on exposure to the air, becomes 
decomposed with such rapidity and evolves so much 
heat as to take fire. It affords one of the most re¬ 
markable examples known to chemists of the same 
substance existing in two totally distinct crystalline 
forms, and possessing in each totally different pro¬ 
perties ; thus its usual form belongs to the regular 
system of crystals, being a cube or a dodecahedron. 
In this state it is quite permanent in the air, is not 
acted on by any acid bu^ nitric aeid, and is indeed 
only capable of yielding any of its products after 
having been strongly heated. The second crystalline 
form under which it is, is that of a rhombic dodeca¬ 
hedron. In this state the pyrites has a remarkable 
affinity for oxygen, and absorbing it rapidly on ex¬ 
posure to the air the sulphur becomes converted into 
sulphuric acid, and the iron into protoxide of iron. 
These unite to form protosulphate of iron, copperas, 
or^reen vitriol. 

In the districts where this easily-oxydized pyrites 
is met with, the mineral is disposed in heaps, on a 
floor, formed of well-beaten clay, with such inclina¬ 
tion as may convey the saline liquor that drains 
down from the heap to a reservoir, in which it is' 
collected, either by the ridn, or by occasional wash¬ 
ing with water. The sulphate of iron is dissolved 
out according as it forms, and washed into the re¬ 
servoirs, in which some additional treatment becomes 
necessary. 

It has been noticed that the pyrites is truly a 
bisulphufet of iron, that is, for each atom of iron it 
contains two atoms of sulphni^ Now to form cop¬ 
peras, each atom of iron requires but one atom of 
sulphur, and the second atom, also attracting oxygen 
and forming sulphuric acid, renders the liq#r in- 
tensely acid. This would interfere with the subsc- 
quent crystallization if not removed, and this is best 
done by economising the excess of acid in the forma¬ 
tion of another quantity of copperas. Hence there is 
placed in the reservoir into which the copperas li-, 
quors drain, abundance of old scraps of iron, on 
which the excess of acid acts, and by dissolving &em 
becomes neutralized, forming as much more sul¬ 
phate of iron as the mineral alone should have 
yielded. This addition of the iron is beneficial even 
in another way. The* solution of copperas exposed 
to the air absorbs oxygen, the protoxide of iron pas¬ 
sing to the state of peroxide, and tITe liquor then loses 
the power of crystallising, whilst a kind of yellow 
ochrey material rapidly forms, by which much sul¬ 
phuric acid might be lost. Now Uie metallic iron, 
in ilissolving in the excess of aeid, evolves hydrogen 
gas, from the decomposkion of the water, by which 
the oxygen is obtained for the iron. Whilst this 
disengagement of hydrogen is going on, no peroxide 
of iron can form, and there is ultimately obtained a 
liquor almost quite neutral, and containing.proto- 
Bulphate of iron nearly pure. This liquor is evapo¬ 
rated down, in iron or leaden pans, until it attains a 
specific gravity of about 1,350, and is then run ofl^ 
into crystallizing vats of wood lined with lead, where 
it is allowed to cool slowly j it sometimes requires 
ten or fou.'teen days for the perfect formation of the 
crop of cprstid. Small branches of trees are occa- 
sionably immersed in tlie liquor to give points of 
attoidimcnt to the crystals, and when the deposition 


is not too crowded, these when taken out, present a 
beautiful aspert, realizing in appearance the jewelled 
branches of Aladdin’s cave, from the graceful geo¬ 
metrical form, the brilliancy of lustre, and soft 
bluish and green tints of the multitude of crystals 
they sustain. 

(To becontmued') 

VARIETIES. 

Death from Prussic Acifl .—Death caused by 
prussic acid, says a German paper, is only apparent; 
yfe is 'Immediately restored by pouring acetate of 
potash and common salt, dissolved in water, on the 
head and spine.. Some time since, Mr. Rogerson, a 
chemist, instituted a series of experiments on animals 
for the purpose of observing the effects of prussic 
acid, and of discovering the means to be pursued in 
case of poisoning by that fluid, lie then, if we 
mistake not, invited the attention of the medical 
profession to the fact, that rabbits poisoned with 
prussic acid could be at once recovered from appa¬ 
rent death by merely jiouring cold water over the 
head and spine. 

Wasps .—It is not generally known Chat the large 
wasps, which are seen flying about in the months of 
April and M<-iy, are Queen wasps, and that, there¬ 
fore, the destruction of them is the prevention of 
the birth of myriads of wa.sps. These jiowfVful 
enemies of the honey bees are eagerly sought after 
at this season by apiarians, by whom they are merci¬ 
lessly destroyed. Earl Fitzwilliam gives a shilling 
Tor^ each wasp brought to liim, •' dead or alive," in 
the months of April and May; his lordship p,iy8 
more than five or six pounds a year in this way, 
which he e insiders a very profitable exi>eiiditure 
as regards the^rotectiou of his fruit and honey 
bees. • 

Frankincense. — Frankincense, which was also 
used in the worship ot tlie true God, and on the altars 
of the heathen temples, .was obtained from trees 
which grew in Arabia Felix. The ini'ense trees grew 
only in that part of Arabia Inhabited by the Sabeens, 
and so strict were their laws respecting them, that 
persons were not permitted even to sec the tret's, 
except those appointed to take care of them. The 
valley where they grew was surrouii'Vd by moun¬ 
tains, and was situated eight days’ journey from Sa- 
bota (now Sanaa), the capital, whither the incense 
was edRveyed on camels; and it was forbidden, on 
pain of death, to enter the city witli this drug ex¬ 
cept at one particular gate, where the priests took a 
tenth part for their god .Sabts, and no person could 
cither buy or sell it till this duty was discharged. 
The Gebanites were the only people allowed to carry 
it out of the country. They also paid a toll to tlieir 
sovereign. It was taxed again at Gaza, and by the 
time the kings, the priests, the secretaries, the war- 
dens of Uie temples, and the various officers had 
levied their contributions bn this drug, but little was 
left to pay the great charge of bringing it to the 
coast. At the time the frankincense was taken to 
Alexandria to be tried, refined, and made up for 
sale, the workmen were attired only in short trou¬ 
sers, which were sewed up and scaled, to prevent 
the possibility of their concealing any portion of this 
valuable drug. Their heads were fixed in a mask 
or caul, lest they should secrete the smallest portion 
ill their mouths or ears. They were not suffered to 
depart siter aU these precautions without a strict 
examination. 
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ROBINSON’S PATENT DRYING 
MACHINE. 

An ingenious ami at the same time simple and valu¬ 
able Mncliine has lately been patented by Mr. Robin- 
sou of London, for the purpose of Drying articles 
of wearing Apparel, Bedding, &c., which entirely 
supersedes the destructive process of wringing. Tlie 
artirlcs are taken quite wet from the tub, and placed 
in the Machine, which contains two boxes revolving 
on an axis, which boxes by means of a handle, 
(as shewn in the engraving,) are made to ievolve 
at a most rapid rate, and thus a curfeut of atmos¬ 
pheric air is produced, sufficient to discharge all 
the water from every part in a very few minutes. 
This novel contrivance is already patronized by a 
large number of the nobility, and in several Public 
Establishments, to which it more particularly rcom- 
mends itself by the great facility it offers for dry. 
ing heavy wet clothes in the most unfavourable 
seasons of the year, and by obviating the labour 
that is necessarily required in wringing, as well ns 
the injury wliich this operation entails upon the 
linen. 

Fig. 1, is the machine as used by hand. 

Fig. 2, a back view of the same shewing how 
steam power may be applied. 

SAGO AT SINGAPORE. 

Thu following information from Singapore on an ‘ 
article of importance, will be read with interest: 

With the view of expatiating on the rise and pro- 
gress of this commodity, which about forty years 
ago was almost entirely unknown in an European *1 
market except medicinally, being recommended as a 
restoi-ative in pythisis and emaciations; we shall 
commence by describing the nsrlure of the soil and 
situation which is favourable to it, the progress of 
vegetation, and tlie expenses of bringing it to market 
in itsi^rude state; and subsequently enter into a 
detail of the process of relineraebt as practised at 
Singapore, remarking on the cost of labour and pro¬ 
fit of manufacture attending its refinement from the 
first stage to what is called pearl sago, with state¬ 
ments of the import of the farinaceous pith or me¬ 
dulla, and export of the refined pearl sago, with the 
x'arious uses to which it is applied, and such general 
remarks as present themselves for consideration. 

Growing in an almost wild state in many places 
in the vicinity of Singapore, it claims particular at¬ 
tention, ill the first pladc, as an article of consider¬ 
able export, andj secondly, to use Dr. Johnson’s 
definition of it, as “a kind of eatable grain,” in- 
rreasingin demand ; improving in quality and in the 
manufacture of which Singapore, within the last 
year, has not only surpassed in quality but ex- 
ceeded in quantity that of any other place. 

In his ‘ Indian Archipelago,’ Crawftird says “ Sago 
is .an article of exportation to Europe, to Imlia 
(principally Bengal), and to China. It is in its 
granulated form alone that it is ever sent abroad. 
The best sago is the produce of Siak, on the north 
coast of Sumatra. Tlfis is of a light brown colour, 
the grains large and not easily broken. The sago of 
Borneo is the next in value; it is whiter, but more 
friable. The produce of the Moluccas, the greatest 
in quantity, is of the smallest estimation. The cost 
ofgranulate4.8ago, from the hand of the grower or 
producer, is about twice the price of rice in Java, or 
a dollar per picul. In the market of Malacca, the 
sago of Siak may be bad at from two to three dollars 


per picul. Tlic sago of Borneo has been sold to 
the European merchant, in Java, as low as one 
dollar and three-quarters per picul. The foreign ex¬ 
porter will he able to ship the former at from three 
and a half to four and a half dollars per picul. It 
may here be worth mentioning, that, within tlie last 
few years, the Chinese of Malacca have invented a 
process by wliich they refine sago so as to give it a 
fine pearly lustre. Not above four or, five hundred 
piculs of this are manufuotured.* It is thought that 
it may be obtained at about sLx dollars per pieui, 
when thcTi supply is more equal to the demand. A 
small quantity of it exposed for sale in the London 
market, in 1810, sold for about thrice the price of 
ordinary sago.”—Vol iii, ji. .'548. And he describes 
the sago-palm (Meiroxylon nagu) ns a native of that 
portion of the Archipelago in whii-Ii the easterly 
monsoon is the boisterous and rainy one—as the 
eastern portion of Celebes, and Borneo, to the north 
of Mindanao, to the south of Timur, and to the east of 
New Guinea; mid says that the great island of Ceram 
is, of all others, most distinguished for its produc¬ 
tion. He doubts it being 'ndigenous in the western 
parts of the Archipelago, and draws so’iiie curious 
and interesting interferences from the various desig- 
nations under which the sago-jialrn is distinguish! d 
in the dift'erent languages of the islanders, tending 
topnive that in the western jiarts it is an exotic. FIc 
gives a sketch of the sago harvest, and the inodes of 
preparing tfie farina for eonsumjifion ; with the va- 
rions economical uses towhiclitlie difl'erent portions 
of«the sago palm are ajiplied, at some length, and 
windk up with the rough estimate of an English 
acre yielding 8,01)0 lbs. of raw meal a year.—See 
vol i, pp. 383^to 393. 

We do not pride ourselves on onr skill in botany, 
and submit quietly to be led, in the term Metroxy. 
Ion sago given to the palm tree called Rnmhiga 
by the Malays of this part of the world, which pro¬ 
duces the pith, afterwards maiiufaetiircd into sago, 
though we are not obliged to confess that we are led 
hlimlly, inasniurh as the latest work we have had it 
in our power to consult calls sago the production of 
the Cgcas revolu/a, and the ‘ Flueyclops'dia Britan- 
niea ’ has it the Cgcas circinalis, a genus of plants, 
however, rlasscd by Liiinuius first ajjiongst the 
palms, and afterward.s amongst the ferns ; so far wc 
may be allowed to admit, thatwhich wee,snnot con¬ 
fute : thj^ knotty point settled, we may proceed to 
business, and for the sake of perspicuity will divide 
the .subjects into two parts, and s]ie.ik first of the 
crude, and then the refined state. ’ 

ITS CRCDB STATR. 

1.0W marshy situations, shut out, but at no great 
distance from the sea, and well-watered by fresh 
water, seem most proiluctive. The soil in such situ¬ 
ations to the depth of several feet is generally a flac¬ 
cid mould, composed chiefly of dec-ayed vegetable 
matter, and extremely pervious to water ; below the 
above depth a stratum of marine formation generally 
exists. According to ‘ Raffles on Java,’ this tree is 
found only in a few low and marshy situations, and 
the preparation of sago “ from the pith is not known 
to the inhabitants.” Marsden says that sago is but 
little used by the Sumatrans; and Crawfurd, as we 
have before stated, presumes that in this, or the 
western part of the Archipelago, the sago-palm 
is an exotic. Our inquiries have been unavailing 
in the attempt to disimver it as indigenous in our 
neighbourhood, and we feel confident that it does 
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>>nt exist in the native wild state to the eastward of 
Borneo. 

Tl»e best sago produced in our vicinity is from the 
islands of Appong and Panjang, which form tlie east 
bank of Brewer’s Straits, or properly Salat Panjang j 
and next in quality is that from the rivers Mundha, 
Kfituman, Goung, Egal, Plandok, utid Anak Sirka, 
lying between the Cainpar and Indrugiri rivers, on 
Sumatra, or^Pulo Percha, as it is called by the Ma¬ 
lays. Of least valu« is the produce of the islands of 
Burn, Un'ah, and Cuudor, in the Straits of Dryorf, 
or Salat Duri. The .sago-palm is found yi several 
other place.s, in small quantities, but seldom dit 
down by the lazy jiossessors of it, to whom it pro- 
b.ibly descended through a long line of equally slug¬ 
gish ancestors from some Inchi of zamen da'du,yi\va 
had better notions when he planted it. The nature 
of the soil ill the jilai’es we have mentioned is very 
similar, all ot them dee)i hogs, next to impassable to 
one uiucciistoincd to such walking. 

Cutting down and burning the jUngle is nil the 
preparation re<)uired previous to planting the palm, 
wliieh is best done from the seed, a small black nut, 
about the size of a pullet’.s egg, at about five fathoms 
apart. 

Plantations have been tried from the suckens, but 
the injury sustaiiu-d by their roots in the separation 
fiym the parent stem has invariably rt tarded their 
growth above a year. 

From se\eii to ten years is the tinu»it takes for 
the tree to bear fruit, when ])lanted from the seed in 
the first instance ; cutting down for their pith cogi- 
menees generally at about the age of six or Seven 
years ; after this period, the pith gradually loses its 
moLstiire, *nd is no longer fit for the purpose when 
the tree, comes into bearing. • 

Sago is cultivated in large patehes—divided into 
lots, the property of individuals, and as much as 
one ma«, his wife, anil family choose to look after— 

1 say ciioose, because it is not as much a.s tliey could 
if they would attend. One man as aliove cau man¬ 
age one hundred fathoms square; upon this he 
plants four hundred seeds, and subsistsdiimsclf for 
the first SIX or seven years on his means, not unfro- 
i|iii-ntly leaving the trees to take care of themselves 
until he can commence cutting. From that day the 
supply is cijiistaiit. Each tree throws out from ten 
to twenty suckers, whicli increase so rapidly tliat the 
owner is obliged to thin them constantly.. A good 
free yields from forty to fifty tampius, and the worst 
ever cut dowm about twenty-five. this is on Appong. 
ilie taui{«n of Appong is to that of Mandha us four 
i.s to five, and is a roftgh measure made of the leaves 
of the sagd tree, of a conical form, twenty to thirty 
inches long, with a base of about eight inches diame¬ 
ter. Both ends of this are stufled with the refuse 
pith to prevent the escape of the farina, and the 
tampin of Appong holds on an average nineteen 
pounds avoirdupois ; thus seven tampin very nearly 
equals a picul of this ]ilace, or 133^ lbs. avoirdupois. 

It will be needless to speak of the sago of each 
place, difl'ering but a little in quality, and in the 
measures they are sold by, as the acuteness of die 
Chhiese brings them all to their true level on arrival 
here. One remark on the stupidity of the cultiva¬ 
tors may he noticed, viz.,—one hundred tampins of 
Appong may alwaj^ be purchased on the spot, cheap 
or dear at other places it matters not, for 61‘4 reals, 
or Sp, Drs. 5, 12, as a Sp. Dr. or a real, is the 
same thing with them, and both go alike for 246 
doits or 62 cents, of a Sp. Dr. of Singapore ; if the 
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person in quest of sago takes doits, they must be of 
the small kind, but thick: at Mandha, on the same 
principle, the same number of tampins may be had 
Sp. dol. 9. 61. Now the Appong measure yields 
fourteen piculs twenty-nine catties, and the Mandha 
seventeen piculs eighty-six catties, a difference 
against Apjiong of Sp. dol. 2’51, and all because 
they say it has been the adat, or custom, to sell 
it so. 

One person is sufficient to clear the underwood 
away, as it grows up in every lot of one hundred 
fathoms square. The whole family are, however, 
fully required when at times they cut down, for 
manufacture — which is always done on the spot 
where the tree is felled—they prepare the number of 
tampins or measures required for the reception of 
the sago, in the first instance, and put them out to 
dry; they then fell the tree, and split it in halves, 
by means of wedges; build a temporary house over 
it, and dig out the pith with hoes made from the rind 
of the tree; this they cairy up into the house, the 
floor of which is latticed so close as just to allow the 
finer parts of the Medulla to pass through on being 
wetted with water and trodden by tlie feet; into this 
house the produce of the trees is brought two or 
three at a time, and ail the finer parts are carried 
down by the water into the trunks of the trees, three 
or four feet in diameter, which are clean^ hollowed 
out and left below to receive it; in order that no 
wastage may take place, they lead a mat, made also 
leaves of the palm, from the floor of the workshop 
down into the shells of the trees, and this carries 
the water, without spilling any ; they trample it, 
until the water jiasses through clear of the farina, 
and then throw away the refa.se, keeping sufficient 
merely to stuff the ends of the tamjiin. By the next 
day the medulla lAs settled in the trunks of the 
trees, leaving the water at the top; this is drawn off, 
and the sago flour thrown, in its wet state, into the 
tampin, already prepared, and left to strain''itself; 
some reftisc pith is then put on the end before left 
open, the base of the cone, and the work is done. 
The sheU of the tree is then cut up for fire wood, or 
in slips, and thrown fhto the marsh, to prevent the 
poor devils going quite overhead in Carrying down 
the sago to boats waiting for it. This is always their 
duty, for if the Malays, who come to purchase, 
could mjf get this included in their agreement, the 
chances are, they would go elsewhere in search of 
the sago. Bago, onee miq^e, is obliged to be kept 
wet, or would spoil in a few days; again, kept con¬ 
stantly wet, thj tampin leaves soon rot; cultivators 
cannot, therefore, keep a stock ready, but at a greater 
risk than these savages choose to undergo. They 
have a method of frying the meal over the fire, called 
then sogu randang, which sells for a real, or 82 centa 
of a Sp. dol., for 16 of their gantonga are equal to 
20 of Singapore, or one picul. This, however, will 
not keep long, as damp throws it all into a glutin¬ 
ous mass, and in a short times spoils it, and it may 
easily be supposed that their situations are not very 
dry*and airy! At Appong.the sago is made by 
Orang Utan, or people of the woods, who speak a 
jargon of Malayan, are not Mahometans, and eat the 
hogs, deer, &e., with which their island abounds and 
the maritime Malays, who visit them for sago, are 
obliged to he always upon their guard, and not un- 
freqiicntly wait two months for a cafgo of a few 
hundred tampin; if they take money to purchase 
they get it much quicker, but require additional 
caution in making advances. Tliere are said to be 
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about 550 souls, and that the produce might be put 
down at 5,000 piuuls a year. The most of these 
peopleare dependants of Siak, andCampar, the chiefs 
of the former place exercising a system of extortion 
and rapine, enough to induce any other class of 
people less accustomed, to desert the place. 'ITie 
cultivators in the other places arc Malays, and much 
superior, though their exports are severally less, 
and tra&mg with them is not so dangerous or 
uncertain. 

Appong has 350 souls employed, and could pro. 
duce 3,000 piculs—this would afford, under all the 
disadvantages at which they sell it, Sp. dol. 1,024 
per annum, a aum quite adequate to the demands for 
foreign luxuries of people who do not eat rice, and 
live upon the produce of their Woods. Tlie people 
of Siak were the chief importers of sago'into Mala(^, 
whence erroneously it got the name of Siak sago— 
described as the bwt by Crawfurd. Siak itself ex¬ 
ports no sago. 

Malays ^ agree, that the cultivation of sago is the 
most profitable of agricultural pursuits, not yielding 
to oven the cultivation of rice by Sawars, for once in 
bearing the trees are ad infimtnm equally profitable, 
and require little or no labour. 

The miserable state of barbarism in which the 
cultivators of sago exist, puts all calculation at defi¬ 
ance, but We do not hesitate in saying that if any 
perso^ would commence here, and there are many 
places peculiarly favourable to it, and of consider¬ 
able extent, that the profits of an English acre when 
the trees were once fit to cut would amount on a low 
estimate to fifty pounds sterling per annum, after 
paying all expenses. * 


WINDOW GARDENING. 

Thibb is nothing more important in a metropolis 
like that of London than the management of plants 
in pots, for at present nothing is ^ore certain in a 
general way than the speedy death of the very best 
that comes into the market, yet nothing so orna¬ 
mental to a good house, as good plants in the window. 
The plants which come to theWLondon market, ore, 
it is true, usually at their best; they have been care- 
fully grown according to rule, their watering has 
been regular, the soil properly adapted to their habits, 
the pots in which they have been grown arj of suit- 
able size, and the heat, and air, and light have been 
as well regulated as skilL could suggest. The tran¬ 
sition from all this regiuarity to the tender mercies 
of the purchaser is felt the first twenty-four hours, 
and the effect is often seen in that short period; 
drowning or starving is no uncommon fate, they are 
taken home, put into plates or tea saucers, deluged 
with wet and left standing in it; or, they are put 
in some conspicuous place and left to their fate 
without any notice at all. In the forme,r case the 
leaves turn yellow and fall, the blooms drop, and in 
the course of a very short time the naked stumps with 
little tufts of green at the top or ends of them are 
all that can be seen of.the plants, which, compara¬ 
tively, a few hours before were in perfection; in the 
latter case the plants droop and die with all the 
leaves and bloom upon them. Nearly all the evils 
sttending plants in London may be traced to these 
two causes ; but there is a go^ deal to be said as to 
the state of tMb plants when purchased. Some plants 
ire in their nature short lived, they are grown and 
)lown snly .to sell, and with all the care in the 
vorld they could not be saved long. For instance. 


thousands of pots of tulips are sold in the London 
market full blown, if these were at home in their 
nursery they could not last long, a very few days 
would see them fade even in the hothouse or other 
place where they bloom, these are a kind of plant 
' which might be grown in the darkest street in Lon¬ 
don, so also might hyacinths, crocuses, and many 
other bulbs ; these then ought to be so grown be¬ 
cause they are interesting in all tljeir stages of 
growth, and those who only»buy them when in 
flower, lose nine-tenths of their value. Even the 
first pogtion of bloom, the very first flower that 
shows its colour has a charm about it, and therefore 
should be possessed from the first. The great sup¬ 
ply, however, of flowers, consists of stocks, migni- 
onette, wall-flowers, ciunerartus, camellia japouicas, 
roses, polyanthuses, auriculas and geraniums ; these 
are for the most part more or less forced, and the 
very change of temperature, from the heat of a forc¬ 
ing house to the cold of the common atmosphere is 
enough to destroy then beauty. Stocks and migni- 
onette are generally kept through the winter in 
frames, and tens of thousands are treated alike till 
they are fitted for market. Now bothsof these are 
hardy in the open ground when they are not forced, 
but when brought foru'ard for the sfiring market, 
they are naturally tender. It happens in most 
cases that when they are bought tliey want watyr, 
but it is ea.sily seen whether the soil is wet or dry; 
when, therefore, they are first brought home, they 
should be refreshed with water, and every dram that 
runs through the pot should be thrown away, the 
saucer ought not in fact to be even damp, the jilaiits 
may then be placed at the window, which in mild 
weather should be open, but shut if the wfind )»e very 
cold; while t^ie soil in the pot is moist no more 
water should be given, and when it is dry enough 
it should be supplied as at first, and the refuse water 
thrown away. In this manner they should be at¬ 
tended to from the time they are purchased ; never 
to be allowed to get thoroughly dry, nor to stand in 
water, nor be wet long together. Hut the plants 
which suffer most, are the heaths, whieh require more 
air than any other, camellias which drop all tlicir 
blooms on any sudden change of temjierature, and 
hard-wooded plants .such as cpacris. It is far bet¬ 
ter that they risk a trifling frost or colfi wind than 
that they be shut up close in a room, and more es¬ 
pecially there be a fire in it. It may be taken, 
liowever, as a general rule, that no jilanls like too 
much water, and if they stand in a wet saucer they 
have too mueh, unle.ss tliey are in the | it tent pots 
which have feet on jiurpose to*keep them above the 
wet, or are placed in patent saueers wlileh sustain 
them above the water which runs through. The 
following may be adopted as very general rules, and 
al'hough more absolutely necessary to some plants 
than to others, very good to all. 

1. Never to water them while the earth is moist 
under any circumstances, but only when they are 
getting dry on the surface generally, this is not 
above twice a week in winter, every other day 
in spring and fall, and every day in the height of 
summer. 

2. To give them plenty every time they are wa¬ 
tered and allow it to run quite away from them, 
so that the bottom of the pot %hall never stand in 
the water, nor even on the wet bottom of the 
saucer ; but that whatever they stand shall be 
dry. 

3. To use river water where it can be had, and if 
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it be necessarily spring; water, to let it stand in the 
air a day before using. 

4. To give air every possible opportunity either 
by putting them outside the window or out in a 
balcony in mild weather, and if in the burning sun 
to recollect that the pots must be shaded if the 
plants are not, as the heat of the sun on the sides of 
the pot would dry the fibres and greatly injure the 
plant. , 

5. Tf recollect that plants actually in bloom 

would be greatly hastened out of bloom by exposing 
I4<e flowers to the sun, as is the case even willi plants 
in the open ground. * 

6. To keep plants as far from the fire as possi¬ 
ble if there must be a fire in the room, and as near 
the window as po.ssible, unless the frost is severe, 
when they arc better near the middle of the room. 

7. To keep the rooms where plants are as nearly 
of an even temperature as possible. 

8. To water them all over the foliage frequently 
in the summer time, but only at the times when 
they require watering in other respects. 

9. To examine them occasionally to see if the 

pots arc full of roots, and if so to either get some 
soil of the nurserymen you buy of, and put them in 
jjots a size larger, or to be more watchful that they 
are never too dry, and let them take their chance of 
living which i.s doubtful, though many flowers are 
nol worth the cost of a new pot, nor the trouble of 
getting the mould that is proper. ' 

In buying plants tliere is a good deal in a good 
clioiee. For however gratifying it may be to hayp 
those which look best, it is most pleasing to have 
those which la.st longest in perfection. Geraniums 
last a long rtme m perfei'tion, so do the hydrangia, 
iniinilus, myrtle, einneraria, heartease, ’fuchsia, cor- 
la’a, verbena,petunia, and many others whose blooms 
come all the summer, or at least come as fast as the 
plants g'/ow. Camellia japonica may be selected 
with a imiiiber of buds in difl'erent stages o( for¬ 
wardness .so as to last a reasonable lime, but many of 
the plants brought to market are kept in the nursery 
till tliey are in perfection, and then from thfc moment 
they are bought they get worse every day, and would 
even in the gardens wliere they .are raised. All such 
plants, therefore, ought to he bought before they are 
ill bloom, before they have ojiened fairly, and to do 
thi.s yon must perhaps go to the nurseries instead of 
the market, for they arc better worth twjce the 
money they co-.t at maiket when well selected at the 
nursery if it be only tor remaining in perfection 
more thairtwice as long Those plants whose blos¬ 
soms arc coming the wliole season, may be found 
quite good enough at the market. Upon the whole 
if tlic good pcojile in cIo-nC rooms could but give 
their ])]arits more air, less water, and that more re¬ 
gularly, they would prolong their beauty always and 
their existence very often.— The (Jardener. 

GAS LIGHT SUPER.SEDED BY 
ELECTRICITY. 

The following is an intere.sting account from Paris 
of the first public trial of an experiment which ha.s 
been more than four years in preparation, for fixing 
at a public point the electric light, and making it 
applicable to the pnsjiosc of lighting the streets and 
private houses:—On one of the bases of statues 
called the Pavilion de Lille, on the Place de la t'on- 
cords, a glass globe, of apparently twelve or thirteen 


inches diameter, with a moveable reflector, was con¬ 
nected with a voltaic battery, and at a little before 
nine o’clock, the electric light was developed in it 
by proper conducting arrangements. At this time 
all the gas4ight8 of the Place about 100 in number, 
were burning. As soon as the electric light ap¬ 
peared, the nearest gas-lights had the same dull, 
thick, and heavy appearance, as oil-lamps have, by 
the side of gas. Soon afterwards the gas-lights were 
extinguished, and the electric light shone forth in all 
its brilliancy. Within 100 yards of the light it w,us 
”asy to read the smallest print; it was in fact as 
light as day. astonishment of the assembled 
multitude was very great, and their delight as strong 
a.4 their astonishment. The estimate made by scien- 
tifle persons who were present, was, that the electric 
light was equal to twenty of the gas lamps, and con¬ 
sequently, that five of these lights would suflice to 
light the whole Place most brilliantly. As regards 
the expense of production, nothing positive has tran¬ 
spired : but I think 1 may safely assume, that it 
would be considerably less than that of the genera¬ 
tion of gas, whilst the first outlay for machinery and 
conductors would not amount to a twentieth part of 
that required for gas-works. There would also 
be another great advantage in the electric light. It 
gives out no bad smell; it emits none of those ele¬ 
ments which, in the burning of gas, are so injurious 
to health; and explosion would be impossible. The 
only danger that could arise, would be at the battery 
itself, but that would be under the control of com¬ 
petent persons ; and even in tliis respect there would 
be no danger, even to unskilful persons, with an ap- 
'paratus of moderate size. Internal lightning would 
be ns {iracticable as external lightning ; for by con¬ 
ductors the fluid would be conveyed to every part of 
the house. The eiS^eriment performed was with 
a voltaic battery of two hundred pairs, composed as 
follows:—1st, an outer cylinder, of glass; 2nd, in this 
cylinder a cyliiidqy of charcoal, open at both ends, 
and plunged in nitric acid contained in the outer 
cylinder ; thirdly in the cylinder of charcoal a porous 
porclain tube, containing water acidulated with sul¬ 
phuric acid, and within the porcelain tube a cylinder 
of amalgamated zinc plunged into the acidulated 
water. The pile was on the Pavilion de Lille ; the 
two copper conductors from the two poles terminated, 
ill charco^ points, within the globe, from which the 
air had been exhausted. The electricity produced a 
soft, but most intense lights I understand that the 
experiment was considered highly successful by the 
authorities who yere present, and that it is to be re¬ 
peated on a larger scale. Should the thing work 
as well in a general way as it did on the first trial, 
and the cost be less than that of gas, which it must 
be, there will bo a dreadful nw^ntion in gas-works. 

I have heard it asserted by [lersons who aro ac¬ 
quainted with M. Acherean, the gentleman who per¬ 
formed the experiment, that a company for the sup- 
ply of the electric light would retdise a handsome 
profit on charging only a sixth of what is now paid 
for gfas. The strength of the electric light did 
not appear to exceed that of the hydro-oxygen; 
but it is much more simple in the apparatus re¬ 
quired ; and much less costly in the expense of pro¬ 
duction. The hydro-oi^gen light requires double 
and most expcn.sive apparatus, and is only applicable 
to a few localities; the electric light hia^ be applied 
externally and internally in any place. 
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PROFESSOR FARADAY ON HEAT. 

A eourie of four Lectures delmered at the Royal Institute^ 
Lecture I, 

The Professor rommenced his lecture,by remark- 
ini 5 that he did not know which was the more tielight- 
fill oeeupation, to receive and apply the laws of 
science as divulged by others, or by well-devised 
and carefully execut«*d investigations to assist in 
searcliing out those immutable laws by which the 
upiverse is governed. It was the object of the 
present short course of lectures to consider the 
principal phenomena and general 'nature of that 
power commonly called heat; and although there 
has been but little that is new brought forward on 
this subject within tiie last year or two, yet it would 
not be without interest to pass again over the well- 
beaten path and familiarly to reflect upon some of 
its most important truths, as met with in every day 
life. It will matter little in what order the subject 
is taken, so that by the end its most important points 
have been touched upon. It will be of no advantage 
to follow any particular pedantic arraugement, or 
rigid scientific order, as we do not And such in na¬ 
ture. The present lecture he proposed to devote to 
the consideration of the sources of heat. 

By the sources of heat is merely meant those cir¬ 
cumstances which cause the feeling of warmth to the 
hand, which communicate the same to other bodies, 
or ignite combustible substances. The common 
source of artificial heat is what is termed combus¬ 
tion, that is, heat generated by bodies at the moment 
they are combining by chemical affinity. As one in¬ 
stance of what is meant, a piece of phosphorus may 
be burned in a portion of air confined in a glass jar, 
and will continue to burn so long as the air within 
contains any oxygen for it td*' combine with, but 
when that is consumed it will go out. Just so is it 
with any other combustible, as a common fire; cut 
off air from it and it is extinguished. In these in¬ 
stances the heat is accompanied with light, which is 
the cose in all ordinary combustions. The heat and 
light are momentary but the effects are permainent. 
Certaii^substanees are produced, in the case of phos¬ 
phorus, a solid, in that of the fire, a gas, but in either 
case nothing is lost; no such thing as annihilation of 
either matter or force ever takes place; it may be 
transferred from one place to another, b.nt in most 
cases it can be followed, and its presence proved. 
But this action can onjv once produce these pheno¬ 
mena, and therefore it is necessary in fires to keep 
up a continuous supply. The substance that we now 
use as fuel, namely coal, is perhaps of all others the 
best adapted for our wants. Wood is seldom now, 
at least in this country, thought of as fuel. A piece 
of charcoal and a b(||tle of hydrogen gas may be taken 
as Bepresenting the composition of all ordinary com¬ 
bustibles ; whether coal, wood, oil, wax, or gas, it is 
for their carbon and hydrogen alone that they are 
valued. A piece of coal lighted and put in a jar of 
oxygen gas, will represent the ordinary circumstan¬ 
ces of a coal fire, acting with more rapidity, certain¬ 
ly, but in every other circumstance the same. The 
minature fire swells with heat, sends out gas, which 
bums with flame, causing heat enough to expel more 
gas, and leaving a red hot cinder, which if there be 
gas enough, will bum entirely away, leaving a little ! 
ash. And now in the jar instead of oxygen is found | 
carbonic acid gas and water, as the whole of the pro- ' 
cess consists merely in the carbon and hydrogen of | 
the fuel combining with the oxygen to produce car- I 


bonic acid and water. The amount of heat produced 
is perfectly definite. From a given weight of com 
bustible the same quantity of heat is evolved, whether 
it be burned slowly or quickly, whether under one 
circumstance or another. The amount of light pro¬ 
duced must not be considered as at all indicating 
the amount of combustion or heat, as it is produced 
from a somewhat different cause. The flame of 
hydrogen is very faint, but produces g'"ent heat; the 
flame of hydrogen, to whiclV has previously been 
added half of its bulk of oxygen, is scarcely per¬ 
ceptible-, but its heat, with one exception, is the 
most intense that can be obtained. But bring into 
this non-IuminouB flame some solid substance, and 
it instantly becomes luminous. Not that the sub¬ 
stance need consume, for lime, which is unaltered 
by heat, gives out a light so bright that tlie eye can 
scarcely bear it. Light in these cas«-s, then, appears 
merely to arise from solid substances becoming in¬ 
tensely heated. Coal gas may be burned, and tliaf 
to any amount, and in the most perfect manner, and 
yet very little light be evoi cd. By placing a pie<-e of 
fine wire gauze on the top ot the glass ibimney, and 
lighting the gas after it has passed thb gauze, the 
air is so intimately mixed with the gas that Ihe car¬ 
bon of the gas is eonsnined belore it has been highly 
heated, and therefore little light is caused. 

All things are combustible j every tiling aro'.nd 
will bumj and yet they are all waiting till com¬ 
manded, so obedient is nature to man’s wishes. 
Why does the candle wait till lightcil—why dues 
gunjiowdcr in the cannon wait ’ It is because they 
all Want some little necessary condition to set tliem 
oft": like a spring wound up to full tension, wait¬ 
ing but a touch. Sometime s tlic condition wanted 
is n little moisture, or electricity, or heat. A wax 
taper immersed in oxygen does not burn, though its 
wax is all ready to consume, and has ever been so, 
whether taken from the mummy or the llee of last 
year.— Arrhitecis' Journal. 

ON THE MANUFACTURE OF SULI’IIUKIC 
ACifl, AND ITS5 MOST IMPOR'TANT 
COMPOUNDS. 

(^Continued tram pujje 120.^ 

Sticb are the general chaiacters of the formation of 
a copper bed, as it is termed, and the maiiulacture 
of Ibeyalt from it. It the pyrites to be employed 
be in the more common or cubical foira, it must be 
deprived of all that portion of its sulphur which can 
be driven off by a full red heat. This^s from the 
pure mineral, as has been mentioned in the last ar¬ 
ticle, one-third, or eighteen per cent., and the iron 
then remains combined witli two-thirds of the sul¬ 
phur, forming what is termed magnetic pyrites. 
This substance is rapidly oxidized on exposure to 
the air, and hence the residual pyrites from which 
sulphur has been distilled, or that has been partially 
burned in manuf.ietuniig sulphuric acid, is formi d 
into a copperas bed, and the same subsequent tix'ut- 
ment followed out as has been already described. In 
this case, however, the quantity of free sulphuric 
acid that is formed is by no means so great as when 
the native rhombic pyrites arc employed. 

The copperas thus manufiicturcd serves for a vast 
number of applications in the arts. It is the found-' 
ation of nearly all black dyes. Thus for ordinary 
black ink, for staining leather black, for various 
processes of dyeing or printing on calico and linen, 
black, or when mixed with an aluminous mordant, 
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as such bodies are termed, for variong shades of 
purple and brown. For such purposes, however, 
some other salts of iron answer even better than the 
sulphate, and for our present object, the preparation 
from it of the fdining sulphuric acid is of the. most 
interest. 

llie crystallized copperas contains nearly lialf its 
weight of water (forty-five per cent.) Tliis may be 
perfectly removed by the application of a heat below 
redness, but if we push the heat further, the salt is 
itself decomposed, the acid and the oxide of iron se¬ 
parating. At that high temperature, howevr, the 
acid is itself decomposed by the protoxide of iron, 
the latter is converted into peroxide, taking oxygen 
from the sulphuric acid, and this last being thus re¬ 
duced to the state of sulphurous acid, pas.>ic.s off os 
gas. Even that portion of acid which escapes the 
action of the protoxide of iron, is itself resolved by 
the high temperature, into sulphurous acid and 
oxygen. Thus, if we take copperas perfectly dried, 
we shall altogether fail in obtaining sulphuric acid 
by itb distillation, and accordingly, in practice, some 
water is left united to tlie salt. The crystals con. 
tain seven at»»ma of water ; they are driexl until they 
form a pcrfeetly white powder, by which they lose 
six atoms but retain the, seventh, which, from the 
high degree of affinity by which it is retained, has 
bfc^ termed, l)y Professor Griddlh, the constitu¬ 
tional water of tiie salt. This white powder is placed 
in earthern retorts, holding each aboutagAlon, with 
a short neek passing into the mouth of an earthen¬ 
ware receiver, which is kept very carefully cooled.. 
The retorts are placed in two rows in a long fhr. 
mice, the fire being supported on a grate extending 
betweeen thtTlines of retorts, and the flame s])read- 
ing round each so ns to raise its teinperSturc to full 
ignition. This great heat being applied before all 
water is driven off, a great portion of the sulphuric 
acid is preserved from decomposition by being mixed 
with its vajiour, in union with which it distils over, 
and there then collects in the receiver a dense thick 
liquid, the proper oil of vitriol. It is distinguished 
from the coinnion sulphuric acid by its higtter grav- 
ity, often ri.sing to 1,900, and by the circumstance 
that in jilaee of having, like the other, a very high 
boiling ))oint, it gives oft’, even at ordinary temper¬ 
ature, eopiou? white fumes, and at 120 degrees 
Fahrenheit it boils. But it does not distil vnalterwl; 
it is in reality not a true chemical compound ^f buI- 
phurie acidated water, but a mere solution in hy¬ 
drated sulphuric acid of ordinary strength, of the 
true anhydrtus sulphuric acid, and this latter being 
exceedingly volatile, is Converted into vapour, pas¬ 
ses off, and [fl-oduces the eliudlition. If the vapours 
thus formed be conducted into a vessel surrounded 
by ice, they rondense in beautiful silky-looking fibres 
of a brilliant white colour; this is the true sulphuric 
acid, quite free from water, solid, exceedingly like 
fine amianthus in aspect. Its fibrous crystals are 
flexible and peculiarly tough; exposed to the air 
they evaporate rapidly, and, uniting with the watery 
vapour which the atmosphere always contains, pro¬ 
duce dense white clouds of oil of vitriol vapour. In 
this form the sulphuric acid is too costly, and too 
difficult to preserve, to be other than an object of 
scientific curiosity, hut the dense oil of vitriol, pro¬ 
duced as described, by the distillation of copperas, 
is of great importance to blue dyers for dissolving 
indigo, which does not unite either in such quan¬ 
tity, nor with at all so good a colour, with the sal- 


sulphuric acid of gravity 1,845, prepared ha cham¬ 
bers. 

The residual product of the copperas may deserve 
a word of notice; it has been mentioned that it is 
peroxide of iron, the additional quantity of oxygen 
being derived from the decomposition of a part of 
the sulphuric acid. This oxide of iron, under the 
names of eoleoihar and rouge, is employed vwy 
much for polisMng plate-glass and plate. The peo¬ 
ple of those trades have various minute receipts for 
preparing it, by which its grain becomes more or 
less fine and its colour more or less deep, suited 
to its intended use; but in all cases, the prin¬ 
ciple of the process is the same as that above 
described. 

Associated with the manufacture of copperas is 
that of the other vitriols or sulphates of copper and 
of zinc, which are carried on when necessary, abso¬ 
lutely in the same mode as that of the protosulphate 
of iron. But as these pro.luct8 are not by any means 
"of such extensive use in the arts, their manufacture is 
not on so large a scale, and they are frequently ob- 
tamed as secondary products in other operations. 
Thus, when the native sulphuret of zinc (blende, as 
it is termed by mineralogists, and black Jack by 
miners) is being prepared for smelting, the roasting 
to which it is subjected in order to burn out the sul¬ 
phur, converts a large quantity of the sulphur into 
sulphuric acid, which uniting with the oxide of zinc, 
cannot be expelled by any subsequent heat. The 
roasted mass is, therefore, exposed for a little time 
to the air and washed, by which so much sulphate 
vf zinc is dissolved out, as to fully satisfy the de¬ 
mands which exist for it in commerce. Tlie liquor 
is evaporated until it is strong enough to crystallize 
in a nearly solid ma8|, and is then run into deep 
pans, where it is allowed to cool. 

Sulphate of copper might be prepared in the some 
way, but that it would interfere with other processes 
to which the ore is aubjected. and that the snlphuret 
of copper is capable, by good management, of hav¬ 
ing its sulphur so fully burned out that the small 
residue is not injurious in the smelting. The aouroe 
of sulphate of copper may also be the waters that 
tlrain from copper mines, in which, by the spontane¬ 
ous oxidation of the sulphuret of copper, blue vitriol 
is formed. As these waters are very dilute, however, 
the cost of^vaporating them, to the degree at which 
tlie salt should crystallize, is generally too great for 
use, and it is preferred to allow this drainage to 
coMcct in tanks in which iron is placed, when, in 
consequence of th* more powerful affinity for oxygen 
and sulpburio acid which this metal possesses, it 
dissolves, and thb copper is deposited as a me¬ 
tallic, partly crystalline powder. The copper thus 
obtain^ is very pure, and is called cemmtation 
copper. It is said that the copper minea of fto 
Oroca district, in Wicklow (Ireland), were first dis¬ 
covered in this way by a peasant, who, having for¬ 
gotten overnight his iron shovel, iu a pool at the 
foot of the hills, found it in the morning to be, aa 
he thought, changed into copper. Much of the 
faith given by the alchemists to the possible trans¬ 
mutation of the baser into the precious metals had 
its origin doubtless in the observation of auefa facts, 
whose true nature the existing state of science did 
not allow tl^em to ascertain. 

At present the principal portion of thS sulphate 
of copper used in the arts is prepared quite artifici¬ 
ally, but by a simple process. Copper is remark- 



128 


THE MAGAZINE OF SCIENCE. 


able for its affinity for sulphur. If some sulphur be 
placed in a ^lass flask, and made to boil so as to fill 
the flask with Its vapour, and that then a little bun¬ 
dle of fine copper wire be introduced, the wire will 
take fiif and will burn brilliantly with a deep red 
liffht in the vapour; sulphur being thus, though 
combustible as regards air, a supporter of combus¬ 
tion as legards copper. Now this is done on the 
large scale nearly in the same way. Sheets of cop¬ 
per are placed in a reverberatory furnace and heated 
to dull redness, sulphur is then thi own on them, 
ignition occurs, and the whole is converted into sul- 
phuret of copper. The mass should as much as 
possible be prevented from melting, as thereby the 
next process would be impeded. This consists in 
roasting in a current of air with a moderate heat the 
sulphoret until the sulphur is changed into sulphu¬ 
ric acid, and the copper into oxide, by absorption of 
oxygen: the mass is then exposed to the air and 
lixiviated with water, in which the sulphate of cop¬ 
per dissolves the concentration of the liquor, and the 
crystallization being carried on in precisely the same 
way as that described for copperas, except that the 
vessels emiiloycd must not be of lead or iron, by both 
of which metals the copper should be precipitated 
in the metallic state. 

We have thus endeavoured to exemplify the various 
products of manufacture, of which sulphur may be 
considered as the root. There still remains one, by 
no means the least important, that of alum. For 
its description we shall have hereafter another oppor¬ 
tunity, and will devote the next article to an ac¬ 
count of one of the most important uses of sulpha 
ric acid, the manufacture of carbonate of soda, and 
in conjunction with it that of common salt, from 
which all our supplies of soda ere derived. 


VARIETIES. 

Electro-Plating and Gilding.- -Mr. E. Tuck has 
taken out a patent for plating. He employs either 
the sesqui-carbonate or the bi-carbonate of ammonia 
as one of the ingredients in the solution. He varies 
the salt of silver according to the nature of the metal 
or alloy to be plated; for the Glerman silver he uses 
the sulphate of silver; for the superior kind and for 
copper, he uses the cyanide of silver. He prepares 
a solution of seventy parts by weight of hi carbonate 
of ammonia; and to* this he adds one hundred and 
fifty-six ports by wei^'it of sulpliate of silver, or 
else one hundred and thirty-four parts of cyanide bf 
silver, these being equivalents; and he boiLs the 
liquor till the salt of silver is entirely dissolved. 
He varies the strength of the solution according to 
circumstances ; the strongest he has used contained 
half an ounce of bi-carbonate of ammonia with one 
hundred and seven grains of sulphate of silver to a 
pint of water. 

Public Garden at JVan^orf.—Frankfort is sur¬ 
rounded, exctqit on the side bounded by the Maine, 
with a pleasure ground at least two miles in Igngth, 
and occupying the bteadth of the former ditch and 
ramparts. It is laid out in the English style, and 
great variety of shady walks, and picturesque sce¬ 
nery, with the great advantage of being accessible 
from every part of the city in a few minutes. One 
peculiar feature of this pleasure ground is, that it is 
not confined to trees and shrubs, but contains a 
profusion of the choicest roses, georginas, chrysan¬ 
themums, &c., together with most of the showy an¬ 
nuals, and even pelargoniums, and Tigridia Favonia, 


planted in large masses of each, intermixed with vas 
beds of mignionette, super clumps of Brugmansia 
hUaviolens, Salvia coccinea, &c. Though merely 
separated from the high road by a low hedge, though 
at all times accessible (there being no doors or gates 
of any kind at the entrances), to every individual of 
a population of fifty thousand souls, and constantly 
frequented by servants and children of all descrip¬ 
tions, not a flower, nor a leaf of any>of the plants, 
from the earliest and most shWy, to the humblest, 
seems ever touched. Even the beds of mignionette 
look a»> untrodden and unplucked as in an English 
private garden. It is needless to say how utterly 
impassible it would be to have near any large Eng¬ 
lish town a similar garden thus open to the pubh'c, 
and thus scrupulously kept from injury, and yet 
there are apparently no persons to guard it; and 
instead of threats of heavy penalties, a printed paper 
is affixed to a board at each entrance, expressing 
that the public authorities having originally formed, 
and annually keeping up the garden for the citizens, 
its trees, shrubs, and bowers arc committed to the 
safeguard of their individual protection. Tliis sim¬ 
ple appeal is quite sufficient. This 'garden was 
planted and laid out by M. Sebastian Rison, nurse¬ 
ryman and garden artist at Frankfort, and reflects on 
him the highest credit. 

Canal of the Pyrenees .— A project has Wen 
brought fqrward by Mr. Buck, the civil engineer, for 
cutting a *' canal of the Pyrenees " to connect the 
Mediterranean with the Atlantic, and avoid the cir¬ 
cuitous route by the coast of Spain. The plan, as 
it at present stands, was first matured by M. Gala- 
bert, member of the French Chamber of Deputies. 
The French legislature granted to a company that 
was to carry it into execution the property in per¬ 
petuity ill the canal, with several other advantages, 
but required a deposit of 3,000,000 fr. until the act 
was passed. The subscriptions were completed, and 
the company was in active operation. In conse¬ 
quence of this deposit not having been made, the 
grant has remained subject to forfeiture, but never¬ 
theless the scheme has not been abandoned, and the 
notion exists of raising capital in England. 

Saddles and Harness .—Edward Banton, Walsall, 
Staflbrdshire, saddlers’-ironinonger; has patented 
an improvement in saddles and horse harness. The 
patentee makes seven distinct claims in this specifi¬ 
cation The main feature of his improvement in 
saddles is the construction of the saddle tree in such 
a manner that the pummel may be removed, as it is 
fixed on by a pin and a spring, instead of being 
nailed on, as in the usual manner. T^e improve¬ 
ments in harness refer principally to the bit, which 
is BO contrived that the niouth-piece may be de¬ 
tached from the cheeks, and fixed by screws in any 
position that may be required. There is a contriv¬ 
ance also for bringing down the nose-picce when the 
reins are pulled, and thus shutting the horse’s 
mouth, and prevsntiug the animal from running 
away. Another part of the invention refers to a 
plan fof lengthening or shortening harness without 
buckles, by employing what the inventor terms a 
‘ metal trough," with holes pierced in it, into which 
holes studs are fixed to the other parts of the harness 
drop, and arc there kept firm. The patentee also, 
claims a plan for enamelling ’both the leather and 
the metallic parts of harness for their preservation; 
but he does not very clearly state what part of the 
process is new, for the plan of enamelling, he ad¬ 
mits, has been previously adopted. 
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TUPPER'S PATENT SAOTAPE NOSING, 
Trb accompanying wood cat Fig. 1, is drawn from 
the model at present deposited at the Polytechnic 
Institution, and will enable our readers to judge of 
the appearance of this novel invention, and we beg 
to state that an inspection of the model will be much 
better understood than any written description; the 
arrangement being so simple in practice. 

The improvements in laying down carpets and 
other materials upon stairs and steps, and in the 
construction of stairs and steps, and for which Mr. 
Tapper has obtained a patent, may be arranged un¬ 
der two heads. The Nosing, and Sthir Rod. 

In staircases in present use, and where landlords 
will not go to the expense of new nosings, the in¬ 
ventor proposes cutting throngh the step obliquely, 
close to the nosing as sliewn in Fig. 3, which repre¬ 
sents a section of two stairs, one with the carpet ap¬ 
plied in the old manner, and the other on &e im¬ 
proved method, in the slit so made the carpet is 
passed through. To insure support the stair rod 
can be made of an arch-like form, as represented in 
Fig. 2, with the apex placed under the nosing itself; 
it will be the means also of preventing the carpet 
from becoming loose, and will also keep the stair-rod 
from bulging and getting out of the eyes; these rods 
can be made of various patterns. 

The separate nosings are made of wood, as oak, 
walnut, deal, mahogany, and also of metal, and they 
can be applied to stone and wooden steps. Mr. 
Tapper prefers using a wrought iron stud and plate 
for fixing the nosings, but they can also be attached 
by screws, hinges, grooves, &c., so that the carpet 
can either be placed and the nosing applied over it, 
or the nosing moving upon a hinge cun lift up, 
and the carpet be placed as usual. The nosing so 
placed not only prevents the'material wearing out, 
but also takes up less of the fabric put down, as 
there is a saving of about two inches upon every 
step. In the moveable nostngs^fwo or more pieces 
of metal can be attached and fastened in such a man¬ 
ner, as when the nosAg is fixed iit its place, the 
carpet is firmly clamped by these stags, doing away 
in this case both with stair rods and eyes. 

We may as well mention that the meaning of the* 
word Saotape is carpet-guard, and a better protec¬ 
tor we think could not have been discovered. 

OF COMMON SALT, AND THE MANU¬ 
FACTURE OF SODA FROM IT. 
Common salt, or chloride of sodium, is difiosed al¬ 
most universally in nature. It ejfists in the blood 
of animals, to whom, therefore, its supply with their 
food] is an imperious necessity. It is found in the 
juices of most vegetables, to provide for which it 
re<yiires often to be supplied by the agriculturist by 
a manure, but it is peculiarly in the mineral king¬ 
dom that its presence is remarkable in amount and 
situation. 

'Hie vast ocean which surrounds ns may be con¬ 
sidered as a great palt mine. If we evaporate to 
dryness one hundred parts of sea water, taken from 
any locality where it has not been reduced in strength 
by the ret^ption of the fresh waters of any Urge 
river, it will leave behind about three parts of saline 
matter, of which two arfd a half will be common 
salt. Thb mode of extracting the salt is actually 
followed, 08 shall be shortly described. In many 
instances the waters of inland lakes are salty; thus 
the waters of the Caspian Sea and of the Dead Sea. 


Some are even more salty than common sea water 
in many instances; thus, one hundred parts of the 
water of the Dead Sea give twenty-five parts of sa¬ 
line matter ; whilst the Caspian and Aral seas are 
not so, is easily seen to arise from the vast quantities 
of freshwater thrown into them by the Volga, and 
other great rivers, by which they are supplied. 

The common salt is found also imbedded in the 
earth in vast quantities in many rountries, forming 
salt mines, situated almost exclusively in the more 
•ccent or secondary rocks. Its principal localiUes 
are in the north-west of England, particularly Ches¬ 
hire ; nv Wielieska, near Cracow; at Salzburg, in 
the Tyrol. In all of these places the rock salt, as 
it is termed, is quarried absolutely as any other rock 
might be. The mines of Wielieska are the most ex¬ 
tensive, but the produce of the Cheshire mines is, f 
believe, purer than that of any other. It is fre¬ 
quently used just as taken out of the mine, but 
more usually the rough product is dissolved in rold 
water, so as to produce a saturated solution for 
which generally three parts of water take up one of 
salt. This is then evapor ited in large iron pans. It 
is a peculiarity of common salt to be almost exactly 
of equal solubility in boiling and in cold water, so 
that when the liquor boils down, the salt separates 
in crystals, the eircumstanees ofwhw’h determine the 
quality and value of the refined salt. For as the 
evaporation of the water takes place only at'^lie 
surface of the liquor, so does the separation of the 
salt occur .there also, apd the neeuliar form of its 
crystals has then its origin. Iliis form is a cube, 
but when a minute crystal has been produced at tlie 
surface, and that new ones tend to form round it, 
the central particle sinks a little, and tl ’ newer are 
deposited o.i a higher level; the crystal, then, al¬ 
though formed by an aggregation of inimite cubes, 
assumes the form of a hollow four-sided pyramid, 
with its apex downwards, and continues t? increase 
until by its own weight it breaks the continuity i.f 
the surfhcc of the liquor, and falls to the bottom : 
or that, if the salt be required fine, the workman, by 
agitation ititerru ts the process, and tlie salt is de¬ 
posited in the minute crystalline grains as they at 
first form. In either e.nse the deposit is removed 
by perforateil ladles, according as it aeeimnilates, 
and is placed in conical packets to urain. When 
completely dry it is sent into eommercc. 

There arc many localities where the salt exists, 
not solid, constituting rock, but dispersed through 
the rocky strata, from which it is dissolved out by the 
drainage water of the district, which ti "n arriving 
at the surface, constitutes brnie sptiugs, and may be 
obtained by digging wells in suitabK' situations, 
which are recognized generally by the vegetation 
of the immediate neighlinurliood, presenting the 
botanical character that properly belongs to the 
sea shore, and the plants being found to contain 
in their ashes, soda, and not potash, the alkali that 
properly belongs tq inland vegetables. Of such 
brine springs there are many in the salt districts of 
England, and a great part of the salt employed in 
Germany and Russia is derived from such. In Eng¬ 
land the preparation of the salt is carried on by 
boiling dowm the water absolutely, as has been de¬ 
scribed, for the brine made with rock salt, but, on 
the continent, where the higli„priee of fuel renders 
every economy of it important, a very peculiar ar¬ 
rangement is made use of for concentrating ih" brine 
until it becomes strong enough to render the use of 
heat advantageous.^ A strong framework of wood is 
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erected, iii some cases so much as two thousand 
yards lung and from ten to twelve yards high. On 
the top are, at intervals, cisterns, into which the 
brine is thrown by force pumps, in connexion with 
the pits. The interior of the frame-work supports 
a series of walls of hurdles, formed of twigs, over 
which the brine, issuing from apertures in the cis¬ 
terns above is made to trickle, and thus, presenting 
an imni'mse Surface t6 the air, evaporates with great 
rapidity. As it runs down it is received in a cLt- 
tern, from which it is again pumped up, tl^ process 
being carried on until tlie brine bos attained the 
highe.st degree of concentration that the condition of 
the atmo.sphere a.s to beat and moisture wiU admit 
of. The direction of the jirevalent wind must be 
carefully attended to in this erection, so that a cur¬ 
rent of air may, as much as possible, sweep along 
the surfaces of the hurdles, and remove the watery 
vapour as it forms. 

It has been mentioned that often salt is obtained 
directly from the sea water. This process is confined 
to the sea coasts of southern countries, as the evapo¬ 
ration can* only be carried on with ei^onomy by 
nicaiis of the heat of the sun. Near the sea a num¬ 
ber of pits are dug, coverhig collectively a very large 
surface, and situated so as to be e.xposed to the pre¬ 
vailing winds. They communicate one with another, 
so as to form a series, of which the first is nearest 
to the sea, on which it opens by a tluice; it is 
made deeper than the others. In spring the sea 
water is allowed to enter in, and after it has deposited 
all sediment and become quite clear, it is run suc¬ 
cessively from one to the other pits at intervals. 
Under thg summer sun it eva]>orutes, and a.s soon 
as it is ready to deposit salt bv furlJier concentra¬ 
tion, it is removed to the evaporating pans, where 
the process is completed in the usual way by fire. 
After the cuininon salt of sea water, or spring brine, 
has been sejiarated from it, there remains a liquor 
termed mother water or bittern, which contains so 
much niagnc.sia as to be used in Uie preparation of 
Epsom salts, and contains also the remarkable ele¬ 
ment, bromine, which was, indeed, thus first dis¬ 
covered by Balard. The water of the De^id Sea, it • 
may be meiitioucd, contains more bromine and more 
magnesia, Ri relation to its other coustituents, than 
water from any other known source. 

The properties of common salt need not be noticed, 
as they are familiar to all. Its uses are multifarious, 
but we shall only describe those which, in a chemical 
point ofhview, are most interesting. Common salt 
is, in fact, almost dlir only source of chlorine, an 
elemental^ body of the highest importance in many 
arts; of muriatic acid ; and of alkali soda, the pro¬ 
duction of which from common salt is probably the 
most extensive chemical manufacture now carried 
on. Common salt was formerly considered to be 
composed of muriatic acid and soda; but we now 
know that the salt, when dry, contains neither hy¬ 
drogen, which should be in the former, nor oxygen, 
necessary to the existence of the latter. The salt 
consists only of the element chlorine and the metal 
sodium, and it-is only when the salt is decomposed, 
in contact with water, that the hydrogen of this 
unites with the ehlorine on the one hand, and its 
oxygen with the sodium, on the other, and thus the 
ajkali soda and the muriatic acid arc produced. This 
decompositipu of the salt is generally effected by 
means of sulphuric acid, which, in oil of vitriol, is 
always associated with an equi^lent of water. Under 
the influence of the intense a|finity of the sulphuric I 


odd, the water and the stdt are decomposed, soda 
and muriatic acid being formed, of whidt the former 
rest in union with the sulphuric acid, as sulphate of 
soda (Qlauber’s salt), wh&t the latter is given off 
as a gas, which, dissolved in water, coastitutes the 
liquid muriatic acid, or spirit of salt of conunerew. 
This action constitutes the first step in the ordhurjr 
process for obtaining the alkali soda firom comnKM 
salt, the invention of which afiTords an exmepfo of 
the immediate dependence, not always MoognJaed 
by statemen, of national prosperity on the cOndfolm, 
of scientific kdowledge. . , . 

It has been mentioned that the ashes plants 
growing on the sea shore, or in salt mar^hea^ an 
found to contain soda, of which, though in part 
united with muriatic and salpburic acids, so nnudi 
was free, or combined only with carbonic acid, as to 
render such ashes available in the arts as the Mforce 
of alkali. Hms, on the Scottish islands and coasts, 
and on tte northern and west coast of Ireland, vast 
quantity qf sea weeds (fuel) were burned in mdo 
kilns, and the balf-melted mass of ashes that resulted 
constituted the kelp of commerce. On the Mediter* 
ranean and Atlantic coasts of Spain various plants, 
still rich in alkali, were similarly treated, to furnish 
the barilla, of which Alicante furnished the bestj 
and from this lodhlity France was almost universally 
supplied. On the breaking out of the revolutionary 
war all commercial intercourse with the Peninsular 
was at a end, and the various arts, to whi^ soda is 
indispensable, would have ceased to .exist m Freime, 
had not the energies of the scientific chemists of that 
country been directed to supply the want. In a very 
short time many processes for obtaining the soda 
from common salt hod been invented, but that pro¬ 
posed by MM. LcAlanc and Dix^ has obtained the 
preference, not merely in France, but bos been 
adopted up to tiie present time by the soda manu¬ 
facturers of all countries. Of this process, the first 
step is, as has been mentioned above, to convert tiie 
common salt into sulphajftof soda, and as this is in 
itself an important mauimcture we shall notice its 
practical conditions a little more in detail. 

(To 6eeoMtinued‘) 


PROFESSOR FARADAY ON HEAT. 

A counA/ four Lecture* delivered at the Roput JruHtutc. 

Lect]|re 1. 

(Continued from page 138.) 

But the when lighted and put into oxygen 
foils, in a stmm of liquid fire. These ore all cases 
of communication; tiie taper is lighted from the 
candle, and then can communicate to any number 
of combustibles. All combustions are similar; they 
are all sncccssive; no such thing as instantaneans 
combustion is known. In a moss of gunpowder, 
which seems to give but one flash, the combustion 
travels from particle to particle, no one particle be¬ 
coming ignited but by the flame of its neighbour; 
evAi in each grain the cODgbttstjpn is progressive, 
travelling from the outside to the inside. In a 
mixture of two gases, where the particles must be in 
intimate contact, there is the nearest approach to 
instantaneousness. Still, hefo, there is progression 
of flame. If a mixture of hydrogen and oxygen be 
flred, the explosion sounds ipstantanlbus. So also 
does it if they be divided into bubbles by being 
made to pass through a solution of soap, though here 
it is evident the flame from one bubble must light 
the other. In a long narrow tube foil of the same 
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guet, the flame is seen to run from end to end, and 
scarcely any noise is produced. Still, in all this 
variety of circumstance, the amount of heat produced 
by the same amount of combustible is always the 
same. The ignition of the mixture of some other 
gases takes place more slowly; with olefiant gas and 
chlorine, the flame is seen to travel slowly along, 
marking its progress by a dense deposit of soot. 

Many other substanres are known, besides those 
commonly used, which burn in the air, A (*rtain 
preparation of lead, for instance, becomes red-hot on 
exposnre to air, and is called a pyrophoroiis. But a 
comparison of this with a puHic of charcoal will show 
the beantiful fitness of common fuel for the purpose 
of heating. The charcoal continues to glow as long 
as it has air, and at length leaves nothing but a very 
little light ash ; a mass of the pyrophorous, on the 
contrary, requires constant stirring to expose it to 
the air, and more ash remains than fuel used. This 
would be a serious inconvenience, for before the pot 
could boil, the grate would be ftill of ashes,^event¬ 
ing entirely the use of such powerful machines as 
steam engines. 

But there are other sources of heat besides the 
chemical one of combustion, and none nrnre aston¬ 
ishing than the heat caused l)y friction ; there is 
nothing, more puzzling to the pldiosopher, and he 
is oblig^ to acknowledge that it is entirely beyond 
his power of explanation. In other cases there is a 
limit to its extent, a cause for its production; but 
tlie beat Atom friction seems inexhaustible, its origin 
inexplicable. Here there is no case of affinity, no¬ 
thing consumed. 'Ihe Indian takes advantage of 
this source of heat, for he obtains a light to kindle 
bis fire, by means of rubbing together two pieces of 
dry wooti; and the school boytburns his fellow’s 
hand by a button which he has rubbed on the form 
on which they sit. In nature, the ehafing togctlier 
of two branches of a tree frequently sets fire to a 
forest. Count Rumford kept water'doiling for hours 
together by the heat arisy[k from friction. Ihe lec¬ 
turer saw an ingenious ca^enter melt a small por¬ 
tion of glue by placing it in the hollow of a gouge 
and rubbing it a few times backwards' and forwards, 
'ilie same may be done with a piece of jelly in a 
a silver .spoon. The fire from a flint and steel is a 
ease of both friction arid combustion ; for the fric¬ 
tion of the blow of the flint causes a piece ol iron to 
fly off at such a beat that it-burns in the air ; and 
although the hand can bew it with impunity, it has 
heat enough to fire gunpowder, as is seen in the 
flint-lock of a gun. The miner, frequel4^ surrounded 
by an atmosphere of gaseous guniuiwder ready to 
blow him to pieces, cannot use a common flame; 
and before Davy’s invention of the safety-lamp, a 
shower of sparks from a stccl-mill, turned by a boy, 
wrfs the only light by which he dare work. A dex¬ 
terous smith avails himself of the heat of friction to 
light a match, for by a few blows of his hammer on 
a mul, turning it at the same time on the anvil, he 
will make the point of it red hot. Tliis heat arises 
from the friction of the ^particles of iron against each 
other, and has nothing to do with any alteration of 
its capacity for beat. Lead becomes heated in the 
same manner. 

From heat electricity can be obtained, and from 
electricity hwt; and the heat from the latter source 
can be consiaered as heat from friction, for bodies 
evolve heat by the passage of electricity, just in pro¬ 
portion as they resist its progress, or ore bad con¬ 
ductors. A powerful current of electricity from a 


galvanic battery may be made to develope great heat 
and light, by sending it thiough various substances. 
Between charcoal points they are most intense. 
Passed througl) wires the phenomena are different, 
according as they are good or bad conductors. In a 
chain, the links of which are alternately silver and pla¬ 
tinum, the platinum becomes red hot, whilst the sil¬ 
ver is not so ; and here, as in other cases of friction, 
there is no consumption of any thing to produce 
this heat, neither the electricity is lost nor the plati¬ 
num columned. 

Evolution of heat takes place in animals to a very 
great extent. ITicy are always giving heat off to the 
air from their bodies, losing it by evaporation of 
moisture from tlieir surface, and giving it off by 
their breath, and yet, in the most frigid climate, the 
same temperature is maintained in their bodies, 
which ill most animals is far above that of the air. 
And what, it may be asked, is the source of this heat. 
The answer is, combustion ; for the burning ol char¬ 
coal in the animal frame l, supposed to be continually 
going on, giving out, in this case also, as much heat, 
though diffused over a longer time, aewhen it is 
burning more rapidly in a grate. No less than 
eight ounces of carbon, taken into the system in the 
food, is supposed to be consumed daily by a man, 
for the jiurpose of maintaining a projicr temperature 
in his body, by being brought into contact with the 
oxygen of t’le air he breathes. He ought, conse¬ 
quently, to produce carbonic acid largely in his sys¬ 
tem, and he does so, throwing it oft" by breathing. 

The Piofessor then brought forward two pieces of 
apparatus, to compare the effect produced on the 
air by breathing with that produced Ijy burning 
charcoal; by ‘.iicans of one of wliich he jiassed the 
air from his lungs through lime water, and liy tlie 
other, the air which had passed over a piece of 
burning charcoal, in both cases the linv* water 
was rendered turbid by a formation of earbonate of 
lime, proving in both a like formation of carbonic 
acid gas. 

, (To be continued.) 

THE INFLUENCE OF EMPLOYMENT 
ON HEALTH. 

Da. Guy lately read a paper betore thV! Statistical 
.Society, on the Influence of Employiiient upon 
Health.—By his eommunieatioii it ajipears from 
the Reports of the Registrar-General that the deaths 
from pulmonary eonsum))tiun in England and Wales 
may be estimated in round numbers at 36,ti00 annu¬ 
ally, or rather less than l-9th bf the mortality from 
all causes, at all ages, though as murh 1 in less 
than 6 of all the deaths occurring in persons above 15 
years of age, which may, for tlie most part, be taken 
'iS the earliest period of life at wliich consumption is 
liable to occur. To the published statements of the 
Registrar-General, Dr. Guy add his experience de¬ 
rived from attendance on the out-patients of King’s 
College Hospital; and he classes the patients who 
are, the victims of consumption under the three heads 
of gentry, tradespeople, and artizaiis. Results of 
Dr. Guy’s researches are,—that taking the whole 
period of life, the deaths from consumption in tliis 
country are as 1 to 5, in the tradespeople as 1 to 
‘2‘6, and in the artizans ns 1 tq 2‘3 nearly. The 
proportion of persons dying of consumption under 
the ages of 30 and 40 years is greater in tlie second 
named than in the other classes; but in other re¬ 
spects Uie mortality of the tradespeople entitles them 
to hold an intermedit^ e place between the other two 
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claiwrs. Thus, while the proportion of deaths under 
30 is among the gentry 9 per cent., and among the 
artisans )9'H per cent., among the middle class it 
stands at 10 j)er cent.; deaths under 40,—gentry 
20 per cent., tradesjMjople 32'5 per cent., artizans 
37'5 per cent.; deaths obnve 80,—gentry 10 per 
cent., trade8peoj)lc 3-4 per cent,, artizans 2'4 per 
cent. The proportional longevity of the upper 
classes is of course (kie, for the must part, to the 
various advantages they possess ; and by the samd 
rule the more rajiid mortality of the poor ^om the 
physical discomforts by which they are surrounded, 
—us the narrow streets, confined and ill-vcntilated 
houses and wnrksitups, a paucity of water, little 
salutary exercise, a want of public baths, bad habits, 
and prolonged hours of labour. Tlie good effect of 
pure air and exercise in jirolonging life is rendered 
evident by the enormous [(reponderance of the deaths 
from consumption in pensons employed in sedentary 
occupations. 'Ihus, while the deaths among sedent¬ 
ary artizans under 3U years of age are as much as 
44 per cent., among those employed in doors in oc- 
eupatioiis demanding great, exertion is only 31 i per 
cent., and among those exercised out of doors less 
than 24’8 per cent.: of deaths under 40 years of 
age those among sedentary artizans amounted to 
fib'^ per eent., among those employed in doors, with 
great exertion, 54‘8 per cent., and those occupied 
without door.s .IS'd per cent. • 

SUGGESTIONS ON THE CHEMICAL CHA- 
KACTEU.S OF CONTAGION. . * 

IIY MR. A BOOTH, PROFESSOR OF CHEMISTRY. 

Tuan draiftige, sewerage, and ventilation, and the 
accumulated evils which arise from t8cir neglect, 
tliere is no suliject of greater importance in the 
whole range of fujyiene. It is a matter of remark 
that in tlas country, and, in fact, many others, dis- 
cases have, hccome greatly modified in their charac¬ 
ter ; m many, from improved .systems of diet, but in 
other mstaaci-s, from more attention being paid to 
insure the purity of the almusphcre. Th* routine 
Marshes, near Rome, are idlowed to remain un¬ 
touched, productive of the most fatal malaria, and 
epidemical dLseases of the most inveterate form, 
whilst m our^wn country, nearly every marsh has 
been drained, and ague is almost extinct. Sierra 
I,eone owes its title ot the Grave of Europeans to the 
marshy lands on which the luxurious vegetanon of 
tlie trojiical regions, witti the numerous forms of 
animal lifof putrefy and deeay ; and wer»wffonce 
to get rid of the eaiise,^he effects would cease, and, 
ill all probSbility, the country would be as healthy 
as our own. Clieihical fumigating or disinfectant 
agents were tried, hut without effect, to neutralize 
the puisonou.s miasm.s on the late lamentable Niger 
expedition, by the use of chlorine gas. Next in im¬ 
portance to drainage, come sewerage, to take off the 
decaying matters from our houses, and remove them 
from the spot where tlieir decomposition would* pro¬ 
duce the most no.xious results. Ventilation is of no 
less eonseipience in the removal of air already viti¬ 
ated by resjiiration, or impregnated with the pro- 
ducts of combustion, or the exhalations from decay¬ 
ing, decayed, or diseased bodies. 

It is scarcely possikle to say to what an extent a 
neglect of these imjiortant matters is the cause of 
disease in close and confined districts, where not a 
breeze of air comes in to disturb the still of tlie pol¬ 
luted dtmospheie. The annals of medicine and the 
bills of mortality pourtray it to| strongly to need 


any particular proofs; and vrhen any oldjilsease it 
revived, or new one introduced, it is sure to 'meet 
here with its first, and always its inosl niimeroas^ 
victims. Notwithstanding some of the remarkable 
and anomalous careers of the dietiibntion of these 
diseases, and the peculiar range that tiiey take, it is 
always certain that these suffer most from epidemioi- 
Many courts, alleys, and narrow streets in the me¬ 
tropolis (and doubtless in other towns), are, it is 
well known, never free from typhus fever, and the 
"ajualid appear^re of the wretched inhabitants i^ews 
the very unhealthy character of the localities. Here 
we still find no sewerage; drains and gutters run¬ 
ning down the middle of the streets ; accumulated 
heaps of filth, and puddles saturated with all man¬ 
ners of decoying garbage, from which emanate gase¬ 
ous compounds of the most noxihus and subtile 
forms. Thus the pure atmosphere inhaled by the 
country peasant, which gives him the bloom of 
health, j|wmes saturated with poisonous matters of 
the mos^TOXiouB kinds; nor are the effects confined 
to the districts in which the poor generally reside; 
for the incipient seeds of disease and death, wafted 
by the winds to considerable distances, reach the 
abodes of tlie heedless rich, who, insensate to their 
wants and sufferings, reside in more airy abo^s and 
better ventilated districts. And when we lool^t the 
abodes of the poor, how much is there not to excite 
our sympathy and demand our exertion? Their 
houses have bad ventilation—their narrow- courts 
want drainage—thpy have not water sufficient scarce¬ 
ly for domestic use, and still less for purposes of 
cleahliuess. When the gardener wants to bleach a 
plant, he secludes it from the light; and here, almost 
immured in darkne|3, a most baneful influence is 
exerted on their health. One solitary room, with no 
convenience, is the only place in which all their pro¬ 
cesses of cooking and domestic economy are per¬ 
formed ;—it is ataonce tbeii sleeping-room, their 
kitchen, their workshop, and their constant abode. 
Tliey cannot ventilate Che rShm by opening the win¬ 
dow, fearful of the descending smuts from an ad¬ 
joining chimney. The luxury of white-washing their 
’walls, by which adherent matters and incipient dis¬ 
ease might be destroyed, and their deficiency of die 
light of heaven in some measure compensated for in 
its reflection, is denied them. The keeping of pigs, 
donkeys, and domestic animals, adds but to the ac- 
rumulated evils ; and, apartsfrom the moral associ¬ 
ations engendered, what a fearful share have not the 
condition and abodes of the poor in the contamina¬ 
tion of the atmosphere, and the consequent propa¬ 
gation of disease! 

'lliese observations may lead us more successfully 
to the consideration of miasms,—jhose unseen and 
subtile causes of disease, the existence of whicM we 
reason by analogy, and of which much has been said, 
although little is known. We know that decompos¬ 
ing animal and vegetable matters produce carbu- 
rrttedj sulphuretted, and phospburetted hydrogen 
gases, with amnuiniii and its compounds we may 
collect and submit these gases to experimental obser¬ 
vation, though it is probable that others still exist, 
although in a state too recondite for investigation by 
our present resources. 'Ijhe last few years have ad¬ 
ded to our list of gaseous products ct/am^, a com¬ 
pound of nilruffen and carbon, which is we basis of 
Prussic acid, the most suddenly fatal and destructive 
of all poisons, which gas is also highly poisonous 
even in a very dilute form. The effw-t of unseen ex¬ 
halations, but of the existence of which wc are as- 
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Bured by reference to other senses, is very different 
on the human constitution. Amongst these we re> 
cognize odours; which as every organic compound 
is defined in its nature and composition, we may 
also consider to be chemical compounds, guided by 
the bsme laws as characterize substances wbieli we 
can see, feel, taste or handle. So convinced were 
the ancients of this, that tliey applied them as medi¬ 
cinal agents; and now some attribute to the odour 
of a cow-house, or the exhalation of newly-ploughcd 
earth, a curative influence in coppmptive cases. 
From iuhaiiiig the odour of beef the butcher’s wife 
obtains her obesity ; and that most digusting of all 
trades, cat-gut manufacture, is amongst the most 
iiealthy of employments. So there are exhalations 
which have a noxtious effect, and which we equally 
assume to be chemical compounds, not only affect¬ 
ing the body itself by its immediate influence, but 
acting upon a large body of an impure atmosphere, 
which it either changes by virtue of a cei||fe chemi¬ 
cal action, or this merely acts as a dilueff for the 
more extensive propagation and diffusion of the 
poison. The situations in our towns where epide¬ 
mics and contagious diseases mostly prevail are no¬ 
toriously those which are most filthy and dirty; and 
the individuals chiefly attacked, those who, being 
most^areless in their habits, may be supposed to 
carry around them an atmosphere most easily sus¬ 
ceptible of impregnation. TTiis view of the consti¬ 
tution of miasms is supported by reference to those 
substances, or chemical re-agents, which have attained 
reputation as dis-infectants. Amongst these wrp 
chlorine and nitric acid, two most powerful chemical 
agents. Vinegar and camphor have long held repute 
as prophylactics ; and, however ridiculous it may 
appear, we should not discard at once and without 
injury what has been the belief of ages, handed down 
to us probably as those were, the long experience of 
past times. Now vinegar is ac.powerful chemical 
solvent, and camphor assists in the solution of many 
substances which ore vAh difficulty soluble. Char¬ 
coal ill a minute state of division has a strong ab¬ 
sorbing power for colouring matter and gaseous sub¬ 
stances, so that if some be introduced into a jar of gaS 
it will disappear. We have it in this minute state of 
division in the smoke of the burning brown paper, 
the popular purifier of the sick room. Heat is used 
in the fiimigation of the clothes of person^infected 
with the plague, and if it destroys the fomites, it is 
by tite separation of those elements which form the 
poisonous compound of contagioti. If these sub- 
stanaes are effectual, it is from their chemical action, 
and that energy can only be exerted upon chemical 
substances. Tic great improvements which have 
taken place in the public health have been chiefly 
owing to the means which have been adopted to 
preserve the atmosphere from contamination with 
these compounds of known and presumed existence. 
Three or four centuries, back, houses were built in 
as close and narrow a space as possible, ami land 
was economized as much as possible in their erec¬ 
tion—no means were afforded for cleanliness or ven- 
tiktioii—drainage was not thought of, and hence the 
plague, sweating-sickness, and other fiital disorders 
and epidemics incidental tq those periods were treated 
but us nwdters of coarse. Modern chemistry, how¬ 
ever, teaches us the composition of air, and how to 
respect its purity; that pure air is essential to all 
tile fhuctions of life, and that whatever affects its 
purity must possess an injurious effect upon the 
constitution. We learn from it that stagnating i 


ditches, stinking cess-pools, open drains and crowded 
bedrooms, cannot long remain without producing 
disease—that they elaborate noxious gases, the for¬ 
mation of which must be prevented before we can 
secure immunity to health. W’e find that bouses 
cannot be near each other, nor rooms over-tenanted, 
without a palpably injurious effect—that mistakes 
still exist which require rectification; but we cannot 
hope to obtain a remedy untiUthe public are become 
*more alive; to the evils from whieih they sufl’cr. Com- 
mitteesfof tlie House i>f Commons have unequivo¬ 
cally condemned ‘‘ interment in towns,” and tlie 
" nuisance from smoke in the chimneys of furnaces,” 
and yet no legislative enactments have been directed 
to remedy or remove these noxious evils, prejudicial 
to a great extent in the local contamination of the 
atmosphere. Whilst on this subject, we may refer 
to the desivtiblcness of promoting by every means 
the provision of pure air, particularly for the poorer 
classes, a subject reccnfly taken uji with effect in Uie 
promotion of public walks and parks. The squares 
and parks of London have been emphatically called 
its lungs, and in order that the overgrurn metropolis 
may breathe more freely, it is necessary that tlie 
surface of these lungs should be increased to keep 
pace with its growing dimensions. By so doing, 
not only do we supply pure air to the inhabitants, 
but we invite their attention to exercise, to moral 
improvenlbit, and to the bettering of their social 
condition. 

, The free currents of air which are necessarily in 
coimtaiit circulation from their proximity to the ma- 
jestic Thames, and the storms wliich destroy the 
equilibrium of the atmospliere by puttifSg in motion 
its element/,' have been considered (and not impro¬ 
perly) as a great cause of the salubrity of the metro¬ 
polis. Amongst other conservative agents in its 
purification, there is no doubt but that of vwAering the 
streets is one, from the quantities of water distributed 
throughout the atmosphere in its evaporation, 'lliis 
as it ascends will carry up with it into the atmos¬ 
phere, afid above the reach of mischief, the various 
decomposing aud decomposed organic matters flout¬ 
ing about, and which otherwise allowed to remain, 
would be productive of contagious miasms. We re¬ 
cognize the additional purity or freshiless of the at¬ 
mosphere by following a wuteiing-eart as we do after 
a shower of rain, and the same effect is recognized 
in a newly-cleansed or scoured room. Here, inde¬ 
pendent of the influence of the brush in removing 
substances, the decomposition ofwhiril would fill 
the atmosphere with impuriUes, the evaporation of 
the water would produce the same e'lfwits in wa¬ 
tering the streets, as in cleansing the air of the room. 
This shews the necessity of an adequate supply of 
water being provided for purposes of cleanliness, a 
deficiency too palpable in the crowded courts and 
habitations of the poorer classes. In watering the 
streets, we may observe the obnoxious practice which 
has been pursued in some districts in the use of 
the water accumulated in the sewers, which must 
be highly objectionable in the diffusion of noxious 
malaria. 

Pie general use of wood paving may justify an 
inquiry into the circumstances as to how far its 
adoption may not be injurious to the public bealtli. 
No doubt can be entertained of the prejudicial effects 
resulting from the accumulation of decayed and de¬ 
caying organic matters in the streets, giving rise as 
they do to vaiious, gaseous and volatile compounds, 
and the removal which is most desirable; nor of 



THE MAGAZINE OF SCIENCE. 


the injury to property, from the dn*t given oflF by 
the abrasure of granite or atones. When the blocks 
are taken up for repair, they will be seen to be im¬ 
pregnated for some inches below with black matters 
absorbed from the gur&ce, consisting of decomposing 
organic matters. The wood is likewise susceptible of 
absorbing watejr, which it may retain in its pores, or 
in the interstices, and when dry weather supervenes, 
this will necessarily evaporate, carrying with it in 
solution irtcP the atjposphere the volatile matters 
given oif from these organic compounds. In this 
■yiew I am supported by Dr. Copland, who, at a re¬ 
cent meeting of the Westminster Medical Society, 
gave it as his opinion that the general use of wood 
pavement would have a tendency to maintain and 
propagate that low form of typhoid fever which has 
recently been so prevalent in the metropolis, and al¬ 
most defied the treatment of medical men .—From 
the Builder. 


ON THE STRUCTURE OF ROCKS. 
PnorBsson Daubeny gave a lecture before the 
Royal Institution on the Slat of May, "On the 
Provisions for the Subsistence of Living Beings 
evinced in the Structure of the older Rocks, and in 
the phenomena which tiiey exhibit.”—He began by 
observing, that as the attention of philosophers was 
tliat evening directed to the moon by the eclipse, he, 
th*Sught it might not be inappropriate to illustrate 
the line of his argument by reference ko the sup¬ 
posed structure and condition of that satellite. Sup¬ 
posing then a human being to be transported to the 
surface of the moon, and to contemplate her in thlit 
condition in which astronomers represent her to us 
as existing*—namely, as dc.Mtitute both of seas and of 
an atmosjihero, with vast ciip-shajicd mountains, the 
craters of volcanos, vomiting forth steam and smoke, 
and emitting volumes of noxious gases, would he not 
conceiv%the globe in question abandoned to those 
destrurtive agencies which he saw in kuch intense 
activity, rather than that it was in a state of prepa¬ 
ration for the abode of beings constituted like him¬ 
self.’ Yet what the moon now is, geology leads us 
to infer that the earth has formerly been ; and from 
the phenomena now presented to us by it, we may 
infer a train of events to have occurred which, whilst 
they must Mhve been at the time utterly destructive 
to,all kinds of life, nevertheless prepared the eajth 
for the reca'ption of living beings, ahd rendered it a 
more agreeable abode to those which, like man, pos¬ 
sessed a feeling of the sublime and beautiful. The 
Professoratlten proceeded to point out the provisions 
for the future existence of living beings which were 
made in those earlier stages of the history of our 
globe, when it appears to have been in a condition 
as chaotic as tliat of the moon at present. Those in¬ 
gredients of the ermst of the earth which seem de¬ 
signed more espexiiaily for the purposes of living 
beings may be distinguished into such as minister to 
some object of utility for man in particular, and 
such as are essential to animals and vegetables in 
general. The former class, being commonly more 
or less poisonous, occurs in veins for the most part 
existing in the older rocks, being stored, as it were, 
out of the way, before living beings were created. 
Such are copper, tin. lead, mercury, and other of 
the metals. The latter, on the contrary, are more 
generally diffused through the strata of the globe, 
although, for the most part, in comparatively minute 
proportions. Amongst the latter are the fixed alka¬ 
lies, which are present in alL felspathic and other 
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rocks of igneous origin, fSrom which they are slowly 
disengaged by the action of air and water, in pro-' 
pqrtion as tiiey are required for rim necessities of 
living beings; whereas if they had beep present in a 
readily soluble form in the earth, titef would have 
been washed into the sea before th^ could huv^ been 
made available for such purposes. Anoftw essential 
ingredient in the structure of animals is phoepboric 
acid, which appem peculiarly suited for enterbw 
into the organization of a living body, by the rehdi- 
ness with which it undergoes (Ganges in its proper- 
tit 8, by the character of its orystallizatioa, radt 0A 
the case of the bone-earth phosphate) by Ihe sssod* 
atioiis of the hibatie with the tribal salt, in eqi^ 
proportions, which causes each to counteract (ba 
tendency to crystallize in the other, and thus rmders 
it more capablte of accommodating itself to the deli¬ 
cate texture of the animal fibre. Ihe question then 
is, whence do animals and vegetables obtain this ne¬ 
cessary ingredient ? Professor Daubeny and others 
have delated minute proportions of it in many of 
the secondary rocks, but as these are derived from 
more ancient ones', it ought to be present likewise in 
them. Now wO know at least of one instance in 
which this material ocxnirs in considerable abundance 
in a rock which, so far as our observation^ at present 
extend, seems to have been formed antecedently to 
animal life. This is tiie slate rock of Estremadura, 
in Spain, where, near the village of Logrosan, it 
had been pointed out as existing many years ago. 
Exaggerated reports had, however, been spread as to 
its extent, for Professor Daubeny, in a visit he paid 
last year to the locality, found that it formed only 
*one solitary vein, generally about ten feet wide, and 
extending along the surface for about two miles. It 
also contains a considerable per-centage of fluate of 
lime, and as this injjredient appears, from recent ex¬ 
periments of the author of this paper, to be present 
generally in bones both recent and fossil, it would 
seem that it was^treasured up by nature as one of 
the requisite materials fw the bony skeletons of 
animals. Provision seems to have been also made 
for supplying living beings with their volatilizable, 
as well as with their fixed ingredients, llie attrac¬ 
tion of all porons and pulverulent bodies for gases 
may explain the manner in which the latter are 
brought into contact with the secreting.suriuces of 
plants ; J)ut it must be remembered, that of the four 
elemeats which together constitute thise parts of a 
living body which are dissipated by heat, oxygen 
alone can be directly absorbed. Of the three re¬ 
maining, hydrogen must be presented in the form of 
water, nitrogen in that Of ammonia, and carbon in 
that of carbonic acid. Now volcanoes appear to 
have been the ^pointed means of providing both of 
the two latter in quantities sufficient for the food rf 
living beings, for noth ammonia and carbonic* acid 
are evolved in. immense quantities from all volcanos, 
as the Professor shewed by appealing to the oiae of 
Vesuvius and its neighbourho^, as weB as to that 
of other volcanic vents. Ihe pr^ucrion of unmo- 
nia m the interior of the earth might, he contended, 
be readily explained ^pon the principles ef riiet 
theory of volcanos whim he had for many yews 
adopted, and which was founded on riie great disco¬ 
very of the metallic basgs of the earths alkalies, 
which we owe to the genhia of Sir Bunmhrey Davy. 
Once admit that those substances wnieh we see 
brought up to the surface, in the shape of lavas and 
of ejected masses, exist in the interior of the globe, 
wholly or parriaBy, in «n unozidized condhian, and 



136 


THE MAGAZINE OF SCIENCE. 


that fint gea-water, and atterwarda atmospheric air, 
gradually find arrrsg to them through certain ere- 
rioes; and <tll thr phenomena of a rai|csnic eruption 
may be shewn to follow; namely, the inteuse beat, 
the escape of muriatic acid, the copioua deposits of 
sulphur, the volumes of carbonic acid, and, lastly, 
the salts containing ammonia; for if nascent hydro* 
gen, disengaged from water decomposed by meeting 
with the atkaiine metals, were brought in contact 
with nitrogen under a high pressure, there is every 
reason to believe that ammonia would be the result. 
Thus, the very agents of destruction, which seem at 
first sight to be antagonist forces to every kind of 
creative energy, have been, in foct, the appointed 
means of supplying the materials out of which all 
organized bei^ are fashioned. But though the 
materials for our subsistence are thus provided, it 
does not foUowthat man is not to e.vert himself in 
order to obtain larger supplies than are naturally 
placed before him. On the contrary, bis business is 
to husband his resources, and to apply them to the 
best account. Alluding to a late work of Professor 
Liebig's, he contended that this eminent chemist 
could not have meant to discourage the preservation 
of the volatile ingredients of our manure-heaps, 
whilst insisting on toe paramount importance of sup¬ 
plying those which are fixed. It is true that nothing 
is lost, for the excrementitious matters which are 
washed into toe sea increase the luxuriance of the 
marine vegetation, which affords food for a larger 
number of fishes, which again encourage a greater 
amount of sea-fowl, which finally deposit, what had 
been originally derived from the depths of the sea,^ 
on the islands of the Pacific, as guano. Thus Eng¬ 
land contrives, by means of her navies, to bring bock 
from the opposite extremity of the globe, the very 
material which she originally wasted by the defective 
arrangements of her large towns. Tliis, however, is 
a very dreuitous mode of proceeding, and toe true 
secret of all agricultural improvement is, to apply 
the means at our disposal, so as to produce a return 
for toe toil expended in the shortest possible space 
of time. 

VARIETIES. 

Tie 7k/epAone.->-C'8pt.Tayler recently exhibited at 
the Admiralty before toe Lords Commissioners, a 
model of his new Telephone. The chief object of toU 
powerful winij^ instrument is to convey signolsMluring 
foggy weather, when naother means presents itself, 
by sounds produced by means of compressed air 
forced through trumpets, which cat] be heard at the 
distance of six mil^. Tlris Important instrument 
will tend to prevent collision at sea and on railways, 
and will lessen the horrors of stupwreck and capture, 
and give notice of Are, Vessels in the offing ^l be 
by it Erected into harbour, and the time to enter 
tide-harbours made known from the pier-head. The 
four notea are played by opening the valve of the 
recipient, and the intenn^ Sonod is proportioned 
to the compresdon of tbe internal air. Ine mall- 
sized telepwne instcoment which b portable', was 
tried en tha river, and toe signal notes were dis¬ 
tinctly heard four milea off. 

7b prettrve Animal Food vfithout SaWnp.—The 
meat should be cut mto slices of from four to eight 
ounces eacb, then immerse them for five minutes in 
a vessel of'ooiling water, and dry them on network, 
et a temperature of from to 125° Fabr. 

]Ncx(»(a^l^rato toe soup formed by washing the 
meat) to w consistence of a thick varnish, ad^g a 


little spice to flavour it; into this fluid immerse the 
perfectly dry pieces of flesh, and again expose them 
to toe proper drying temperature. Repeat the 
operation of dipping and drying a second, and even 
a third time. For use, the meat must be cooked in 
the usual way for boiling, &c. In tots manner, 
meat may be preserved without salt, for from fifteen 
to twenty months. 

Good Bread. —Flour, 1 sack. 

Salt, 4 poupds, 

' Water, sufficient quantity, 

^ Yeast, 4 pints; 

Dissolve toe salt in three gallons of the water (warm); 
then add a little of tbe flour and the whole of the 
yeast: keep it in a warm place until it rises, then 
add more flour and warm water, and after three or 
four hours the remainder of the flour and sufficient 
water to bring the dough to a proper consistence. 
When toe whole mass of dough is iu a proper state, 
it is to be cut into loaves and baked. The bakers 
employ alum in making their bread, as it not only 
makes the dough more retentive of moisture, but 
improves the colour of toe bread. The proportion 
is usually eight to fourteen ounces of alipn per sack, 
or even more. By this process a sack of flpiir will 
produce from 345 to 350 pounds of ve/Z-baked 
bread, or if less baked, from 370 to 385 pounds. 

Brazil IVood Lahe .—A beautiful lake vnay^.be 
piepired from Brazil wood, by boiling three pounds 
of it for Ua hour in a solution of three pounds of 
common salt in three gallons of water, and filtering 
the hot fluid through paper; add to this a solution 
o)‘ five pounds of alum in three gallons of water. 
Dissolve three pounds of toe best peai lashes in a 
gallon and a hilf of water, and punjfys.t by filter¬ 
ing ; put this gradually to the other, till the whole 
of the colour appears to be precipitated, and the fluid 
be left clear and colourless. But if any appearance 
of purple be seen, add a fresh quantity of<^he solu¬ 
tion of alum by degrees, till a scarlet hue he pro¬ 
duced. Then boil again, strain, and add a solution 
of pearlash (strained) as long as it occasions a pre¬ 
cipitate. <If half u pound of seedlac be added to the 
solution of peui lashes, and dissolved in it before its 
purification by the filter, and two pounds of the 
wood and a proportional quantity of common salt 
and water be used in the coloured solution, a lake 
will be produced that will stand well in oil or water, 
but it is not sd transparent in oil as without the 
seed lac. The lake with Brazil wood may be also 
made by adding half an ounce of annatto to each 
pound of the wood; but tbe annatto mast be dis¬ 
solved in toe solution of pearlashes. After the ope- 
ration, tbe dryers of plaster, or the bMcks, which 
have extracted the moisture from the precipitate, are 
exposed to tlie sun, that they may be fitted'for 
another operation. 

Poizoning by Lead. —MM. Flauden and Danger, 
in a Memoir read before the Academy of Sciences, 
state that although toere exists no lead in a normal 
state iu the human body, yet from poisoning it is 
formed as surely as arsenic, antimony, and copper. 
It should be particalarly sought for in the digestive 
canal, liver, spleen, renal apparatus, and toe lungs, 
but cannot be detected in the blood, the heart, toe 
brain, the rnusdea, nor toe bones, but contrary to 
copper it is eliminated by thei renal secretion. In 
eases of medico-legal investigations, certain organs 
must exclusively be operated on, and t)ie liver should 
be selected in preference. In ordinary cases the tenth 
part of this organ (about 500 grammes) is sufficient. 



THE CHIROGYMNAST, OR FINGER EXERCISE. 



THE CHIROGYMNAST, OR FINGER 
* EXERCISE. 

Fo* several years past, Gymnastic Exercjj^s, of 
every sort, have been acquiring and increasing in 
cclebritvi Experience has ftiliy conftnned their 
utility in #very depar^ent, notwithstanding which, 
the analyti^ improvement of the hand, that mem> 
ber so u^m, is left unattended to. No essay, either 
serious, logical, or sipentiho, has been attempted to 
tnnmph over the obstacles with which nature has 
confined its actions, obstacles which many have, ne¬ 
vertheless, often lamented. 

The object of this invention is to facilitate Ae 
action of the fingers, to give them more independence 
and equality, and to obtain, ai the same time, by 
the use of gradual exercises, distinct hidividuahty (if 
we may be allowed the expression) for each finger, 
with more apibty, exientton, and/orce. 

The only thing in use, up to the present time, to 
snbdue the physic^ resistance reacting from the 
formation of tiie hafid, has been musical composi¬ 
tions, called studies, no doubt excellent in their why, 
but requiring a very deterimned mind, seldom found 
in pupils. Bad exacting, above all, a great deal of 
time. To replace thete two r#iihtinnt, time and 
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will, or at least, to render tiw difficulty of ornsrcMMa- 
ing them less painfrd, the use of gynte^O Ikhteilaea 
has appeared usefiil to ns. It ft weR andentood, 
that it •does not exclude the pftno-fbrte stiidfts, 
written by our teftbrated^mposen: it ft oltiy 
meant to ftcilitate utd aowlerate i^ execution « 
them. 

The instrument which has been invented fift thft 
purpose, and whirii ft radted the <ir 

VTnger Exercises, ought inoodtestahft tb CCifte the 
different parts of tim hand to ahqh^ g ddgta^iy, 
tiw happy infiuence of wl4<di will he fijft ju aiR ex« 
ercises whidi it ft called upon to perf^ftn^ 

The CAiroffymnatt ft so made, (ft to be iide{f|lhle 
to any sized hand. 

Another advantege fti that the doto 

not fttigue the eaf ^ ahy awffiAf aa tto dom, 
upon whidi the reitemted kwwoA of ^ atone «i- 
ercise, which ft mostly pettoriued it«a 
causes metodionoand h4rmi0i)il{aua ee&nbtoationai 
nnpleasiqgly n«m.Otoneai to tift pnpR.itod hlh 
hearera. * 4, 

The couatant repetition of ($4 aatoa extoeftes^ hto 
moreover the double dftpTtoffifte to ttoequaUya'toto. 
ing oat the nftnoand by toeafaft'^ 

the eijiaidity of adniffi ; epe to ^ aaiditot 
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Yantagea of this absence of sound is, that the CMro- 
gymoast can be practised upon, without causing any 
intmuption, even in the midst of an assembly. It 
may not be uimecccssary to add, that this instru* 
ment is elegant, light, and portable, and can be 
placed on a chefToniere or table. 

We shall in a future number revert to the several 
parts shown in the engraving, referring our readers 
to the exercises adapted to nch pa^cular finger. 


OF COMMON SALT, AND THE MANU¬ 
FACTURE OF SODA PROM IT. 

fCimtmued from Pago JSI.) 

Pormwly, the decomposition of the common salt 
was carried on for the sake of the muriatic acid, and 
the residual sulphate of soda counted for little, or, 
at beat, being'dissolved in warm water, and crystal, 
lized, by cooling the solution, it was obtained in the 
usual form of Glauber’s salt, and employed in medi- 
^ cine. Its history, in this point of view, is indeed 
so remarkable, as to deserve notice. The older 
chemists, or rather alchemists, had an idea that in 
man way typified the constitution of all mundane 
things, and that hence every substance contained a 
kind of spirit or soul, on which its active properties 
depended, united to an inert earthly matter, which 
being as the dead body after the departure of the 
living soul, they termed the caput mortuum. In 
fact, by distillation, with or without various addi¬ 
tions, they obtained from most subtances volatile 
and active bodies—thus from wine, spirit of wineti 
from saltpetre, spirit of nitre (nitric acid); and 
from salt, spirit of salt; from the bones or homes 
of deer, spirit of hartshorn (oarbnnate of ammonia 
in solution). The residue was throvm away as dead 
and useless, until Glauber conceived, for the first 
time, the idea to try whether anything could be got 
out of a caput mortuum. He dissolved, in boiling 
water, the residue from making spirit of salt j on 
coohng, it shot out in beautifully transparent and 
large prisms, endowed with a cooling, not very dis¬ 
agreeable saline taste, and possessed of a medicinal 
activity, calculated to render it highly useful. It 
was a perfect resurrection, he term^ it sal mirabile 
(wonderful salt). It became the fashionable raedi- 
lane, and the catalogue of evils which it w^ls reported 
by the best physicians,nf the day to be competent to 
remove, might challenge comparison with Hie cata¬ 
logues of modern charlatanerie. Popular fevour haa, 
however, recently departed from this salt, and its 
use is now almost totally restricted to veterinary 
medicine. 

When tibe object of the mannfactnra: is to pre¬ 
pay the muriatic acid the process is carried on in 
iron cylinders, which are set in bnck work horizon- 
t^y i the ends being exposed, are closed by iron 
dialu, whkdt are kept applied by means of a screw, 
or wedge. The salt ia pleoed i^de; and through 
a small apertute ip the front plate the uetessary 
C|uantity of oil of vitrkd ia introduced by means of a 
bent funnel of lead. To an aperture m the plate 
closing the back of the cylinder is attached an earth¬ 
enware pi^, which conducts the muriatic gaa to the 
tlrst of a series of stoneware bottles, about half full 
of water.* The water absorbs the gas. and os each 
bottle is provided with two necks, the gas which 
esoepes tiie action of the water in the first, passes 
into the npond, and so on untU it is completely 

iswdvad. ti(^hen the water has'dissolved its full 


proportion of gas, which is nearly 600 times its 
volume, it has a specific gravity of 1,200, water being 
1,000, and possesses all the properties of a strong 
acid. To finish the decomposition the cylinders re¬ 
quire to be heated to dull redness, and as soon as all 
gas has been expelled, the fire is withdrawn, and the 
ends of the cylinders being taken off, the dry sul¬ 
phate of soda is taken out of the cylinders in large 
lumps, in which form it bears the nam^ of salt cake. 

, When, however, the formatfon of sulphate of soda 
became a part of the alkali process, the quantity off 
muriattc gas produced was so great that no employ¬ 
ment could be found for it, and the decomposition 
of the salt in iron cylinders was far too expensive. 
The salt cake furnace of the soda works is a common 
reverberatory furnace, such as is used for roasting 
metallic ores. It has a floor about ten feet long, by 
four or five wide, formed of such bricks as best re¬ 
sist the action of acids. At one end is a large fiie- 
place, the flame from which may sweep over the en- 
tire floor, and at the other the current of hot air and 
vapour is carried off to lofty chimney. ITie roof 
is formed by a very flat arch, by which tlie heat and 
flame from the fire being reflected down on the mate¬ 
rials spread on the floor, gives it its peculiar charac¬ 
ter of a reverberatory furnace. The quantity of salt 
proper for a charge of such a furnace being spread 
upon the floor, the sulphuric acid, which, for eco¬ 
nomy, is in this case generally used at a specific 
gravity of 1,600, is poured in through a small aper¬ 
ture which is preserved in the vaulted roof, and may 
be ^covered by a flag. Decomposition wenrs, and 
the muriatic acid gas evolved is carried off into the 
chimney, and thrown out into the atmotqiherc at its 
summit. The vast quantities of acid gas thus emitted 
from extensive works has occasioiiaJly done much 
injury to the neighbourhood, and caused the erection 
of those gigantic chimneys which, in the case of those 
recently erected by Mr, Muspratt near Liverpool, 
and Mr. Tennant at Glasgow, are amongst the 
highest edifices in the world. TTiat this great height 
is really jiccessary is easily seen when it is considered 
not unusual to decompose twenty tons of salt in a 
day. To throw into the atmosphere, consequently, 
twelve tons of muriatic acid gas, occupying a space 
of 9,000 cubic yards, and that an atmosphere con¬ 
taining one part in 2,000 of this gas, is very mark¬ 
edly injurious both to vegetable and animal life. In 
smailtr works various plans of condensation of the gas 
are employed, and even on the great scale, conden- 
sations by streams or jets of water is«now so far 
brought into play with sudeess, as to render the 
quantity of gas that actually escapes from the chim¬ 
ney so small as to be quite innoxious. 

^e sulphate of soda (or Salt cake) having been 
obtained by any of the plans just described, the next 
st'p is to convert it into carbonate of soda. Tfiis is 
accomplished by roasting in a reverberatory fur¬ 
nace, at a very high temperature, a mixture of salt 
cake, limestone, and small coal. The proportimia 
found moat perfect are two parts of salt cake, two 
of limestone, and and one of small coal (slack). The 
decomposition which occurs is very remarkable, 
and tbe explanation of it may be rendered more 
intelligible by giving the equivalent numbers of the 
respective ingredients as employed with their com-' 
position. 

There are taken 144 parts or two equivalents of 
sulphate of soda, consisting of 

2 equivalents ^f sulphuric acid . . 80 
2 equivalentsfof soda.64 
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Also, three equivoleuts of limestonei consisting of 

3 equivalents of lime.84 

3 equivalents of carbonic acid ... 66 

and 8 equivalents ol carbon (coal) 48.'' 

Now when these materials are fluxed together, the 
sulphate of soda is flrst of all decomposed by the 
carbon of the coal. The oxygen of liie sulphuric 
acid, and, and also qf the soda, combines with the 
carbon and passes off as carbonic oxide gas, and sul-* 
p,hnret of sodium remains. 

' The 80 parts of sulphuric acid contain 32 ^arts of 
sulphur, and 48 parts of oxygen. The 64 parts of 
soda contain 48 parts of sodium, and 16 parts of 
oxygen. Now the .32 sulphur (2 equivalents) unite 
with the 48 of sodium (2 equivalents) to form 80 
parts of suiphuret of sodium, whilst the 64 parts (8 
equivalents) of oxygen unite with 48 parts (8 equi¬ 
valents) of carbon to form carbonic oxide. 

When this has occurred the limestone begins to 
dissolve in the melted mass, and the suiphuret of 
sodium is decomposed by the carbonate of lime. To 
see how thisaoccurs, let us consider for the moment 
but two equivalents of limestone out of the three 
that are used. The lime consists of the metal calci¬ 
um, combined with oxygen When melted with the 
sulnburet of sodium, the oxygen unites with the 
soda, whilst the calcium unites with the sulphur, 
and there is • 

From 100 carbonate of lime, consisting of 
40 calcium, 

16 oxygen, • 

44 carbonic acid, 

acting on 8f> sulphcrct of sodium consisting of 
32 sulphur, * 

48 sodium, 
there are produced 

7* suiphuret of calcium 

and 64 of soda (oxide of sodium), with which the 4 4 
of carbonic acid unites to form 108 ports of car¬ 
bonate of soda. 

Now the carbonate of soda is formedy but the 
most remaikahle peculiarity of the process is this, 
that although the change just described occurs in the 
furnace, the elements would all go back to their ori¬ 
ginal state, when dissolved, if only the two equiva¬ 
lents of lime had been used. For the suiphuret of 
calcium being soluble, would be instantly Recom¬ 
posed by the carbonate of soda, and «alpharet of 
sodium and carbonate of lime regenerated. This is 
prevented f>y the thirR equivalent of lime, which the 
practical pi;ppurtions include. Of this the carbonic 
acid is expelled by the heat; and the lime unites 
to the suiphuret of calcium, forming an oxy-sulphu- 
ret, which is not acted on by eold water. But hot 
water dare not be used in treating the mass, for then 
the third equivalent of lime would separate, and all 
would be destroyed again. 

The party man, as drawn from the furnace and 
cooled In iron boxes, is greyish-yellow, or often 
black from an excess of coal, whence its common 
name of black ash. A great deal of the soda it 
contains is caustic, the carbonic acid having been 
burned out of the lime before the decomposition be¬ 
came complete. It is finely powdered, and placed 
in a series of tanks, arranged in tiers, so that fresh 
water being delivered in a small but constant stream 
to the highest range, it percolates from One to 
the other, until it issues from the lowest nearly satu¬ 
rated. This liquor is then bdled down nearly to 
dryness, in iron pans, and finis|ed in reverberatory 
furnaces, 'ilie final product thus obtained is a white 


powder, known as white adi, te Mxla Uh. It 
talna generally abotit 45 or fiio pwto Of p«n alfeiai 
in the 100, and of this about oo^-tiiird tecquotle, 
and two-thirds carbonated, tlie ittsdubbs reddoe 
is known as soda waste j it is the 0 X 7 -snl{flHiret of 
calctuiq. In theory its corapositioa shooid tM 
pressed by the formula 2. Ca 8 -»• Ca O, but M 
practice it is generally Ca S Ck ^ about a 
fourth of the sulphur havmg been roasted off in the 
process. 

This white ash being dissolved in hofllng wster, 
and the deficiencies in uie carbonic acid being supk 
plied, usually by the addition of some blcarbimate 
of soda, the liquor, on cooling, deposits crystals of 
carbonate of soda, which in this somewhat impure 
form constitutes the common washing soda, or soda 
crystals pf commerce. By a second crystdlisation 
they are obtained almost absolutely pure, in fiat ob¬ 
lique rhomboids, many inchqs across. 

The rapid extension of th^ manufimture since its 
introduction from Prance, ifodL the consequent re¬ 
markable fall in the pnee of itt products, and of the 
various substances in forming which they are em¬ 
ployed, constitute one of the most interesting prac¬ 
tice results of modem chemistry. 

PROFESSOR FARADAY ON HEAT. 

A course o/ four l,«ctttres delieered at the Bogal Institute, 

Lecture II. 

(Continued from page I8S).; 

a The power of heat to expand bodies, to make 
them occupy a larger space than they did when cold, 
is most enormous, in solids, indeed, is almost irtC', 
sistible. But it varigs in degrees according to the 
substance. If two pieces of different metals be 
soldered together and heated, they will curve into a 
bow, tiiat metal which expands the most, forming the 
outer or convex ^e. Bad conducting substamxs 
act im a similar mannw, and are frequently broken 
by heat. A thick piece of glass, os t^ bottom of a 
teat glass, if heated suddenly, is broken, owing to 
^unequal expansion in its various parts, as occun, 
also, when boiimg water is poured into a tumbler, 
especially in cold weather. Hence great care is re- 
quiute m the laboratorySvhen applying to gl^n 
vessels. Owing to this it is that a thick glass rod 
which will bear hundreds expounds weight of even 
pressure, is easily broken by heat. A piece of sul¬ 
phur whidi is strong enough to bear a great deal of 
even pressure, flies asunder by the heat of the hand. 
By alternate expansions and contractions rocks ore 
broken up, so as to form the soil for the plant to 
grow lu. Solid metal inserted into pillarsv frequently 
becomes the means of weakening instead eX strength- 
emng buildings, as may be seen qt the Bank, Somer¬ 
set House, the Custom House, and other publio 
buildings. The linear expansion of some of tire 
metals from the freezing to the boil^ poiM (ff 
wateP, is given in the foUwing^tabfo^— • 

Linear expansion of metals from 32° IfO 212°. ^ 

Zinc 1 part in . 323 Gold I part hx . 682 

Flatinum • 361 Ki'mnth . 716 

Tin, pure . 403 Iron „ . 812 

Till, impure . fiOu ^Antimony „ , 9^ 

Silver . 634 PSUhdittm > . 1000 

Copper • 661 " Plstinnm. ,, . 1100 

Brass - <384 PlintflaH „ . 1246 

In fluid bodipB the expaaslen fr gm^r thmi-^ 
solid, as may be seen by hea tin g inter tvm' 
having a piston touching its surfrute. The ijhe tif Ste 
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piston diowB tbe difference between the expansion of 
the* glass and the water. When a solid is heated 
irregularly, it breaks, but not so with a liquid, be¬ 
cause its particles are free to mote. But other effects 
take place, such as the formation of a series of beau¬ 
tiful currents circulating Birough the mass of the 
fluid. These currents can be easily traced by placing 
at the bottoq^ of the water some light particles of a 
coloured substance, which on the appliwtbn of the 
heat from a lamp under the flask, are instantly set in 
motion, riaing in the hottet part aud descending in 
coolest. The particles, becoming hot, increase in the 
size; because they ure lar^ they are light, and be¬ 
cause they ore light they rise to the top, till becom¬ 
ing cool agun, toey fall to the bottom. If hoi water 
be carefully poured on to the top of a similar arrange¬ 
ment, so that the two liquids do not mix, it forms a 
strata into whudt the heated particles cannot rise 
until they have received^ the same temperature, and 
the lamp may be kept underneath for a considerable 
time, the two fluids ^remaining quite separate, the 
hotter colourless liquid floating on the top of the 
colder blue liquid. This slmws the reason why it is 
not proper to heat liquids at the top. An arrange¬ 
ment such os the following shows the current in a 
very striking manner. Place a glass vessel full of 
water up high, and into the top and bottom of it 
fasten the ends of a long metallic pipe, in the upper 
part of which is a small chamber filled with a co¬ 
loured fluid ; heat the lower part of that side of the 
pipe where the small chambm* is, and as soon as the 
water becomes a little warm, a current is established, 
which passing through the 'coloured fluid carries it 
with it, and pours into the water of the glass vessel 
a beautiful stream of coloured crater. This arrange¬ 
ment will serve to illustrate one of the latest methods 
of warming buildings, by means of one long length 
of iron pipe filled with Water carried through the 
various rooms of a building, the Attorn part of the^ 
pipe being made to lie in a coil in a furnace. Qlier- 
mometers, also, owe their utility to this property of 
facpansion, the heat they indicate being calculated 
by the height to which the fluid in the tube has risen., 
All liquids expand by heat and contract on its with¬ 
draws! { but for a wise purpose water has been myade 
to depart, in one portion of its coarse, from this 
genersl rule. When water cools down it contracts 
anti! it has arrived at % temperature of 40°, but on 
continuing to eool, it begins to expand till it arrives 
at a temperature of 32, when it k solidified or 
freezes. Beginning at the tempo'atare of 40°, 
therefore, water is expanded by either beat or cold. 
Thk is the case wiUi no other toown body, and the 
reason of it k obvious. If water, when near its 
flteeaing point, continued to contract and become 
heavier, as other liquids do, tiM colder parts, sinking 
through the wanner, would fioou reduce the whole 
mass into a solid bkt^ of ice, wMch nU the follow¬ 
ing summ^s heat would not be sufficient to melt; 
the world would hecowe. ke-bound* end its inhahit- 
ants would peikh; W owing to tok ex¬ 

ception to the general rule, when it has arrived at 
a temperature below 40^, it beeoqies lighter owing to 
thci expansion whieb tb^ begins, and the surfece 
^,beo^ frosen, protecting the water below 
fitotu' tortMr eflhcts of oold. 

With gasea and vapOon,. expanskm takes pkee to 

C 'a greater tttent than with fluids. > Immerse the 
of a totoit m. Water, and apply heat; air will 
^ espdled in large bubblee, which may be coUeetad, 
and will serve as a measure of the expansion that 


has taken place, which is slso shown by the quantity 
of water which flows in when all k cool again. The 
gloss of the retort does not expand so much as the 
air within does, their comparative expansion being 
seen by reference to the following table, where k 
shown the inclose of volume of sohd, liquid, and 
gaseous boilks, from 32° to 212°. 

At 32° At 312° 

f 1000 volumes of Air become 1375 volumes. 

,, Alcohol ,, 1110 

f „ Ether ., 1070 
„ Water „ 1044 

„ Mercury,, 1020 

,, Glass „ 1002 

The expansion of gases, though small in force, is 
great in bulk; but that it has force may be proved 
by heating a small portion of air contained in a 
bladder, when it will acquire power enough to burst 
the membrane with a considerable report. There 
are a great many airs and vapours, all differing from 
each other in their properuos, hut it has been found 
that the rate of expansion is the same with them all. 
A volume of hydrogen gas which weighs one ounce, 
the same volume of air which weighs 14 ounces, or 
of the vapour of iodine which weiglis 125 ounces, all 
expand to the same extent by the same quantitv of 
heat; they are all expanded about ^ of their bffik, 
by an increase of heat from 32° to 212°. Water, 
when converted into steam loses the law of expansion 
of liquids, and acquires that of gases. When air is 
Expanded by heat, it of course becomes lighter, and 
rises through the atmosphere, in a similar manner 
to water, though much more rapidly. Air enclosed 
in a light body and heated, would consequently carry 
it up with it, and hence the principle of the Mont¬ 
golfier or fire balloon. In a crowded assembly, the 
air becoming heated by gas and otherwise, is con¬ 
tinually becoming lighter, and exerting a pressure 
gainst the roof of the building. If from any cause 
it were suddenly heated from 32° to 212°, every 
10001b weight of air would exert a force of 380° 
trying to lift off the roof; and there are some cases 
known where, from sudden changes of temperatnre, 
it is doubtful whether roofs have not yielded to this 
pressure. It is this expansion, this rfbitig through 
the air of the heated particles, which causes bad air 
to be disseminated and carried to those places where 
it willbe purified, thus preventing the accumulation 
of tainted aSr; by this means the air which we re¬ 
spire, and which our systems have just fiepnved of 
its oxygen, rises through the atmosphere and becomes 
dispersed. That the breath when expelled trom the 
mouth rises in the air may be shown by suspending 
a bell glass filled with muriatic acid vapours over 
the head, placing a small vessel with the ammonia in 
It in the mouth, and breathing under the jar; the 
breath carries with it the vapours of ammonia, which, 
rising into the glass vessel, combines with the acid, 
and a white cloud of sal-ammouiac is the result. 
Without thk provkion vitiated air would be breathed 
over and over again, and suffocation would frequently 
be the result. 

SCALEBOAjlD. 

A FATXNT for a new Machine has lately been ob¬ 
tained by Messrs. Parson and Esdaile, for catting 
leaves of Wood, commonly called Scaleboards. 

The iiaproveiBeo(: oonskts in the multiplication of 
the knife or cutter flf the machine, and also in sup¬ 
plying the place of the additional quantity of wood 
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removed from the block by the application of an ad¬ 
justing bar. Ihe machine for cutting scale boards 
or leaves ofs^ood consists of a frame supporting a 
horizontal table, which is caused by certain mechani¬ 
cal arrangements to move backward and forward 
from one end of the frame to the other; to this 
fragie is attached a cutter, which at every stroke of 
the machine, removes or cuts from a block of wood 
enp]>orted above the tabic, a scale boartPor leaf of 
wood. 'Ihe improvement is an application of two 
or more cutters, which may be so regulated as tp 
cut any thickness of scale board, and also in thtf ap¬ 
plication of an adjusting or support bar, which may 
be understSod by referring to the annexed drawing, 
where a, a, siiows a portion of the table*or bed plate, 
which is caused by certain mechanical arrangements 
to move backwards and forwards in the direction 
indicated*by the arrows ; b. b, b, are three knives or 


cutters, which may be set at any heigH firom the 
bed plate, depending upon the thickness of boards 
to be cut from the block of wood; e, c, that is to 
say, the first knife if reqt>ired tney be set at A of on 
inch, above the table, the second ■]%, and the third 
of an inch, the knives being secured at their ends 
by means of wedges d, d, d; e shows a portion of 
an adjusting b«ur which can be raised or lowered by 
means of adjusting screws according to the thickness 
of scale board intended to be cat. 'fhere are three 
of these bars extending in a directioa of the length 
fit the table, the object of which is to support Qm 
end of the block of wood as the wood is removed 
therefrom, and also to prevent the other end of toe 
block from rising u^ 

The patentee claims toe multiplication of knives 
or cutters, and application of an adjusting or srqlf)- 
port bar or bars as described. 

_t___ 


SUB-MARINE FOUNDATIONS FOE BREAK¬ 
WATERS, LIGHTHOUSES, BATTEftlES, Sec. 

A PBivATK lecture on this subject was delivered on 
Saturday m the theatre of the Polytechnic Institu¬ 
tion, by Dr.*Ryan of that establishment. This gen¬ 
tleman conducted several experiments illustrative of 
the method intended to be pursued, aigl whifh were 
acrompauied by a success that might indicate the 
efficiency of the apparatus on a larger scale, acting 
under simMar conditions. The leading character of 
Dr. Pott’s invention consists in atmospheric pressure 
being allowed to exert itself upon a surface, under 
which a partial vacuum is being created. He pro¬ 
poses to accomplish this by making his piles hollow, 
and, in some cases, covering them at the top with an 
air-tight cap. The pile, wl^ther of iron or wood, is 
in this state placed upon the soil in the direction 
in which it is to be driven. A reservoir is placed at low 
water-mark, and communicates, by means of a large 
hose or metallic pipe, with the bead of the pile about 
to be driven. This reservoir is in communication 
with apparatus for the exhaustion of air, consisting 
either of air-pumps or steam condensers. Water U 
supplied to the soil immediately under the pile by 
the same engine. Itoe effect produtied by this con¬ 
trivance is to keep the subsoil in a state of agitation 
and hold it mecbuically suspended. When the air 
in the pile becomes a little rarefied by toe action of 
the exhausting machine this mlrture will rise, and 
ultimately pass through the p^-head into toe re¬ 


ceiver. This vessel being filled, a coek or valve 
at toe bottom is turned, and ito contents are dis¬ 
charged, toe operation may be resumed eny nnmber 
> of times, by alternately dwing the valve, pumping 
the soil into the receiver end discbari^g it. The 
soil thus pumped up does not come from toe out¬ 
side of tl^ pile. When any portion of it b raised, 
atmospheric pressure and toe weif^t of the fBe, set 
instantaneously with joint forees, tons shutting out 
the adjacent soil by the siuking of the pile. All that 
comes up is brought from bel^ the interior of the 
pile, which will therefore continue to descend till 
lateral pressure overcomes that of toe atmosphere, 
added to toe effect of gravitation. In some soilt the 
inventor, what sinking a large pife, does not use 
the cap, but sends down a man with a fiextole'huhe 
in connexion with the exhauster. Tirit (abe hdng 
directed to various ports Of the base of hhe' tto 
foundation is undermined by toe rentoUsit eff jiie 
soil,^d toe pile wRl ihik till IFIw neoMliliHfy 
sort to more extenrivfl exhaustion, tk liH totoe esMs 
toe estimate of toe freight vrlddi the piled Uonld aue- 
toin is afforded by toe known prtiHhre of the attnoi- 
phere. This is ftiteen poutoMTcm a toMn in^et 
an avowge heiebt of hmomeCer, bat it Will tie 
ecmridenibly dimtnitoed liM toe imnerihet raiw- 
faction capable of befng'attslaed by evA'good ma¬ 
chinery. It may be Jislil tlprt 1,000 lbs. wHl ho 
about toe extmtt ot atouM^heric piseMAiretous broi^^ 
into play, and tl is true in toe ceSe hf oedfawe^-, 
Sized piles. With this fiSroe, however, sSnatt US 10%. 
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the,effect would be produced—for the principal re- 
aistmce is removed by the pumping oat of the aand. 
Dr. Potts applies these itaeans to the ainicing of cais¬ 
sons, for the purpose of eonstnicting an isolated 
rock, on which a lighthouse might be built. The 
caisson is made of the proper size, and the annulus, 
or hollow ring, divided into several compartments, 
or air-chambers. It may then be floated to its place, 
and sunk by the admission of water into its chamb¬ 
ers. The means we have described may then be em¬ 
ployed till an enormous pressure would be requisite 
to sink it further. Piles, &c., having been .sunk by 
these means to their proper depth an actual rocky 
structure is to be formed about them, by the appli¬ 
cation of cements described in the. potent. These 
were not minntely entered into by Dr. Ryan for 
want of time, but Roman cement, and Medway 
mud burnt up with lime, are of the number. The 
bottoms of the piles are inclined, and the horizon¬ 
tal reaction thus obtained forces them more closely 
together. The experiments were performed upon 
•and and Thames ballast, to which water had l^n 
added. In these the apparatus pumped up the soil 
with great force, and ^e piles sunk with tolerable 
swiftness and regularity. Where a great and sudden 
force is required a large air chamber can be ex¬ 
hausted, and produces an instantaneous effect where 
communication is made with the pile. Wc cannot 
say how far the process would succeed in argilla¬ 
ceous and chalky strata, but the ingenious patentee 
of these contrivances has not, doubtless, left these 
cases unprovided for. Hiere are a few propertieS 
of sand well worthy the attentive consideration of 
those who are engaged in these pursuits. A grain 
of sand will not roll off a smooth surface, till the 
surface be inclined to tbe horizon in on angle of be¬ 
tween 30 and 40 degrees. This angle is the inclina¬ 
tion of the slant side of the coije, into which sand 
forms itself when shot upon any suir&ce. On this 
principle depends the hour-glass, the sand in which 
runs ont as quickly at the last moment as it did at 
the first, for as it is arranged in similar cones which 
cover one another as they rise, the reaction of the ■ 
sides sustain the weight of the particles, acting in 
the slant direction we have described. This can 
be beautifully shown by loosely placing a piece 
of paper at the lower end of a glass tube. Sand 
being poured in at the^top, the paper, though not 
fixed, will sustain any height of it. Large blocks 
of stone are raised in quairies by inserting a piece 
of wood into a hollow of the stone, and filling it 
round with Sand. When the lifting force acta, the 
pecoliar action of the sand jams the wood, and the 
stone is raised. Other instances of this oblique 
forte are seen in sawdust afid congealing water. 
We have alluded to them to shew that they are 
capable of adding to ^ attibility of these kinds 
of foundations. Dr. Potts thrned his attention to 


this process from car^ inspection of the . coral 
stractures of tiie zoopbytic insects. They consist of 
vertical tubes braced together by horizontal bands, 
and the idea was thus supplied to him. Hie nauttlus 
jMitapilias suggested the plan of nnking the caisson, 
fiy the manner in which it/vm sink or swini at plea- 
sarOj in cwmon with m^t Idi^sjof fishes. Hb has 
been exaunned by a spedaOy appointed commission 
off Ilarboart of RefiigC b^een the Thames and 
fottmututh. These gentlemen, and many others of 
bd^t^fic acquirements, have approved the 


ART AND SCIENCE, 

BT JOHN BaVME, FBOFES'tOa i F MATHEMATICS 

Art and science are, indeed, words of familiar use 
and great significance, yet their difference is but 
little understood. In the present age, notwithstand¬ 
ing its improvements in knowledge, exists the popular 
prejudice ot tending almost every thing a science. 
It is true, if we consult our best dictionaries for an 
(explanation, we find nothing bnt an abstract defini¬ 
tion, in which one obscure notion is substituted for 
anothef, that rather casts obscurity than light on the 
subject. I have therefore attempted to draw a more 
visible parallel between art and science. To science 
belong such things as men may discover by the 
use of sense and reasoning, such as the laws of na¬ 
ture, the affections of bodies, the rules and criterions 
of right and wrong, truth and error, the properties 
of lines and numbers, &c. To art, on the other 
hand, belong such things as mere reason would not 
have attained, things which lie out of the di¬ 
rect path of deduction, and which require a peculiar 
cast, or turn of mind, to see or arriv^C at. Or a 
science is a series of deductions or conclusions which 
every person endued with sound faculties may, with 
a proper degree of attention, see and draw; and a 
formed science is no more tlian a system of such con¬ 
clusions, relating to some one subject, orderly Had 
carefully kdd down in words, comprehending the 
doctrine, reason, and theory of tbe thing, without 
any immediate application thereof to the offices of 
life.. Thus, natural philosophy, ethics, logic, pure 
mathematics, statics, &c., are sciences. An art is 
not founded on self-evident principles or •Jemonstra- 
tions, but is‘X system or collection of rules, precepts 
inventions or experiments, which beingduly observed, 
make the things a man undertakes succeed, and ren¬ 
der them advantageous and agreeable. Th'’s, gram¬ 
mar, painting, poetry, sculpture, music anatomy, dan¬ 
cing &c., are arts. ILe difference between the two 
may be iUustrated by that between wif and humour: 
the forme* is a general faculty of exciting agreeable 
cmd suprising pictures in the imagination, and the lat¬ 
ter a particuliw one : the former is pure and absolute 
in its kind, the latter tinged with something foreign 
and complexional. In this sense aii- art and a 
science only seem to differ as less and more pure; 
and mv parallel becomes more like that species of 
mathematical lines, which continue to draw nearer 
and nearer to each other, ad infinitum, yet never 
meet. But a science is a system of deductions, 
made by reason alone, nnderfermined by any thing 
foreign or extrinsic to itself. An art, on the con¬ 
trary, requires a number of data and postulata to be 
furnished from without; and never goes any length, 
without, at every turn, needing new ones. Never¬ 
theless, an art appears to be a portion of science or 
general knowledge; considered, not in itself, as a 
science, but with relation to its circumstances or ap¬ 
pendages. In a science, the mind looks directly 
backwards and forwards to the premises and conclu¬ 
sions ; in an art we look laterally to the concomitant 
circumstances. A science, in fact, is to an art, what 
a stream running in a direct channel, without regard 
to any thing but its own progress, is to the same 
stream turned out of its proper course, and disposed 
into cascades, jets, cisterns, ponds, &c., in which 
case the progress of the stream is not considered in 
regard to itself, but only as it concerns the works, 
every one of which Modifies the coarse of the stream 
and leads it out of (.ts way. It is easy to trace the 
coarse of the former from its rise to its issue, as it 
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flows consequently; but a man, ever so well ac¬ 
quainted wiUi this, will not be able to discover that 
of the latter, as it depends on the genius, humour, 
and capnce of the engineer who laid the design. 

The arts which relate to the sight and hearing. 
Bacon observes, “ are reputed liberal beyond those 
which regard the other senses, which are chiefly em¬ 
ployed in matters of luxury." The mechanical arts 
are generally jpractised by means of a machine, and 
require more the asmstance of the hand and bodj^ 
than the mind. However, there is no truth more 
undeniable than this, that if a man were n*t really 
and truly a free agent, there would be no such thing 
as an art, at least in the sense here understood : but 
art would only be a name given to that system or 
series of effects to which man is made by nature, 
and in her hands, subservient j and might, with 
equal reason, be attributed to such effects as any 
other natural production is Subservient to. But we 
must not forget those eiiigniatical theones, vision- 
ary speculations, and chimerical inventions, which 
are uevei matured into cither an art or a science ; 
their novelties often please, but with novelty they 
pass away,%.nd new ones succeed, “ like leaves of 
trees,” though not by a similar order of nature, but 
because things that become useless soon become 
contemptible. 

Among the seieittifie vagaries of the present time, 
we hive phrenology, phrenomagnetism, igesmerism, 
clairvoyance, the homoeopathic system, and some 
others. to say the least of them, they are more 
adapted to catch and entangle the mind, thap to 
instruct and inform the understanding; and, per¬ 
haps, withgut saying the most of them, the words 
formerly applied to alrhymy would dgfine any one 
of them. “ It IS an art without sense, the begin¬ 
ning ot which IS deceit, its middle labour, and its 
end beg;jjiry.” But when error has obtained the 
mastery of our minds, during our tender age, we 
are seldom at pains to shake off its yoke, but 
rather strive to subject ourselves more to it. 

Again, when we hear of a young persop knowing 
a great many sciences and and arts, we suspect 
him of understanding them very imperfectly, or of 
knowing only the elements at most, which is in fact 
knowing notfaing at all. Some, it is true, have a 
passion for universal knowledge, and this universal 
knowledge consists in knowing by memory a few 
wbrds upon every subject, which convey nB kind 
of ideas. To those that would form a new science, 
or extends the jioundaries of the old, we would 
suggest the following rules, which are strictly ob¬ 
served by iflatheinaticians.— 

1. To oflTer nothing but what is couched m clear 
express terms; and to that end, to begin with de¬ 
finitions. 

2. To build only on evident and clear principles ; 
hence it is necessary to proceed only from axioms 
or maxims. 

3. To prove demonstratively all the conclosions 
that are drawn hence ; and for this purpose, to make 
use of no arguments or proofs, but definitions al¬ 
ready laid down, axioms already granted, and pro¬ 
positions already proved; which serve as principles 
to things that follow. 

-•- 

PROFESSOR JOHNSTON'S LECTURES ON 
GUANO. 

(Delivei’ed at the Britieh InatiMion.) 

The Professor commenced his ^cture by observing 
that the word guano was an old term, and one which 


had been imported into this oodntiy from South 

America. 

It was now, and bad been loof^ given bfilie 
Peruvians to the duug^f seh-fowl, whuA from the 
remotest era, had been gathered on eeriain Is¬ 
lands on their coast, and was sdU reprteented hjf 
the deposits collected on the rocky prolnOBlIories of 
South America. They were well aware tiwt teany 
of the islands upon the Scottish coasts wSre flm- 
quented by innumerable clusters of sea-fowl ( but 
thw droppings did not remain there. fr^uynt 
rains which ren^ined in our variable climate was thu 
obstacle to the accumulation of this kind of manure 
for by this means the valuable particles were soon 
wa.shed away and ^sappeared. But for 500 or (SOB 
miles on the coast of Peru and Bolivia scarcely any 
rain fell, and the droppings of millions on miQiona 
of these see-fowls had been allowed to accumulate 
there in deposits of sixty, seventy, and eighty feet 
deep, wherever the birds had permanently settled. 
The value of this substance was weO understood by 
the ancient Peruvians, and so highly was it esrimated, 
that foe various islands along foe coast, such as 
Chincha and others, were each allocated to a sepa¬ 
rate tract of country, the inhabitants of which drew 
foe guano to grow their crops from a certain island, 
and no district of country was allowed to obtain foe 
manure from any part but that specially allotted 
to it. 

Persons were regularly appointed to look after 
the birds, and it was an .offence punished with loss 
of life for any person to kill one of them—so satis- 
Aed were foe Peruvian rulers of the necessity and 
importance of preserving and husbanding this meons 
of raising their com. At the present day this sub¬ 
stance was not onlyeextensivfly employed upon the 
coast, but it was carried on the backs of mulesJp 
vast distauces along foe ridge of foe Cordilleras, We 
the purpose of fertilising the inland soils. Though 
the guano might 4ell be supposed to exist on our 
own coast, it was not found there, from reasons 
which he had already mentioned. Still, a reason¬ 
able hope was entertained that it might be found on 
other coasts, which were similar to Peru, via. where 
no rain fell; but it was not until less than two yean 
ago that deposits had been found in other parts of 
the world-deposits from foe effects of which ho 
augured the most beneficial effects to the Agricul¬ 
ture of this country. It vias of great consequence 
that guano should he found in large quantities on foe 
coast of Africa, for the voyage to it was comparatively 
short, and they might thus entertain foe expectation 
that in foe course of a year or two foe price would 
be reasonably reduced, and thus a greater extent pf 
soil brought under its beneficial operation. After this 
explanation, he wonld proceed to inquire into what 
formed the component parts of guano; and as foe 
quality of different kinds varied^ he would foow to 
them foe result of the analysis of several samples. 
The first two columns on foe subjoined Table con- 
taine*d the result of two diffetent Samples bttraght 
from Africa by foe “ Levenside." The next two 
colnmns contained samples whufo had been sent to 
him from foe " Star of foe West," which had come 
into Plymouth—the one sample being foken from 
foe hold of the foip, ana foe ofoer from e quantity 
which had been brought tu bags. The Bext sample 
was foe guano which ]u4 been imported jmo Glas¬ 
gow from Ichaboe by Mr. Dowme; and foe lest 
was a sample from Bolivia, wldfo, in many Mspeofli, 
it would be seen, differed from foe ofomu. Tlie 
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Now, did these substances contain all that was 
necessary for a perfect raannro ? They had, in the 
first place, organic matter and ammoniacal salts, ca¬ 
pable of imparting the great essential of njitrogen to 
the plant. It generally bore a large proportion in 
the manure, 'fiien tbag had sulphate of soda and 
common salt, which was highly necessary to the 
healthy growth of a crop. Ihen they had carbonate 
of lime and magnena, o« tfie merits and importance 
of idiich he need not enlarge. Next, they had earthy 
mister, which shonld have been placed last on the 
list, for the lees sand they had in their guano the 
better—the more valuable it would be. ■ They had 
also the phosphate of lime, so necessary for the in- 
organie atructnTC of {dsabi/ They aU contained 
water to a greater or tew exfont; but here, also, the 
kss the better} for in proportion to the quantity 
contained, one kind of guano mfght be 40s. per ton 
superior to snofoer. In tire istmplM before them 
foey would see how mudi foe quantities vuied. 
Ermi fos two dififoent saiqpleo of foe Lerenside ” 
rtwMbfrtim eadi other by 13 to 22—the one sample 
fo respect being 9 per cent, better fosn foe 
eth|^ Iirfoe " Star Of dM West *' it varied from 
13 td 27*^^^ one sample hsing 14 per dent, better 


dun foe other. 


(Tbit eontimed.) 


VARIETIES. 

Artificial Marble. —We learn from an American 
paper that a method of manufacturing marble has 
been discovered, which is pronounced superior to 
any other artificial stone or marble in use; it will 
supersede the use of lime mortar in the varied pro¬ 
cesses of plastering; and wiU be extensively used in 
stucco work, mosaic statuary, mantel-pieces, table- 
slabs, atmospheric and hydraulic cement, roofing of 
dionses, paving of streets, &c.' It will set or harden 
in six hours when applied to plastering houses. It 
will rdSist the action of atmospheric heat, damp, 
frost, &c., is snsceptible of a high polish, and can 
be manufactured at a cost little exceeding ordinary 
lime mortar. 

French Embalming. —Dr. Broc has just superin¬ 
tended the embaling of the body of Marshal D'Er- 
lon by the injection of the carotid artery. He dis¬ 
solved 500 grammes of corrosive sublimate in 2 000 
grammes (about 2 quarts) of alcohol. There were 
also 25 grammes of araenious acid dissolved in half 
a pint of warm water; and a third solution was 
made of 4 grammes of essence of cloves. 15 grammes 
of essence of lavender, and 5 grammes of essence of 
orange in 2 quarts of alcohol. At the moment of 
injection these solutions were mixed. 'ITirec-fourths 
of this mixture were injected iuto^the interior en^ of 
the left carotid artei 7 , and the lAaining fourth dis¬ 
tributed, «fter previous punctures, into the pleura 
and the peritoneum. The body was afterwards 
wrapped in linen bands. 

^ew Procese for preparing Cyanogen. —On mix¬ 
ing together cyanide of potassium and bichloride of 
mercury, both in powder, and leaving*^hem for a 
few days, Mr. Kemp observed that the niLvture be- 
came of a greenish colour, which at first led him to 
suspect the presence of iron in the bichloride of 
mercury; but as he failed in detecting iv, he next 
proceeded to make a few experiments with the sub¬ 
stances, foe result of which was, that cyanogen might 
be more easily and economically obtained by foe fol¬ 
lowing msfood than by any of foe usual processes : 
—Take six parts perfectly dry ferrocyanidc of potas¬ 
sium, and nine parts of bichloride of mercury, both 
in fine powder, and mix them intimately together, 
then apply heat to the mixture, in a^glass retort, 
when cyanogen gas will be disengaged j mercury at 
the B^e time distils over, and a dark-colourad 
matter 1$ left to foe retort, being a mixture of chlo¬ 
ride of potassium and cyanide of iron. 

Blue Colour of Lapie Lazuli.—Elsacr^ hsK made 

some experiments on foe blue colour of foe lapis 
lazuli, and has ascertained that it is caused by a sili¬ 
cate of alumina and soda, which may be replaced by 
lime, combined with a double sulphhret of sodium 
and iron, in which the amount of iron is very small, 
but is essential for the production of the colour. 
The colouring matter in artificial ultra-marines is 
Mrtly of a fine bine, and partly of a fine green tint. 
The latter, by continued heating in an open vessel, 
passes into the former; which, Eisner .says, tak^ 
place, because the blue colour requires the combins- 
tion of a larger quantity of sulphur with the sodium. 
This is effected when a portion of the sulphur is 
converted into sulphuric acid, which removes soda 
from, the snlphnret, by which means the latter be¬ 
comes comparatively richer in sulphur. On this ac¬ 
count the natural as well as the artificiri ultra-marine 
always contains ndphuric acid. 
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THE ELECTRO-MAGNETIC COIL 
MACHINE. 

Tnre ai'oompanying engraving represents a very 
powerful arrnngeuienl of the electro-tnagnctic coil- 
maehinc, made by Mr, \V. T. Henley, we are in¬ 
debted to Mr. Noad’s recently published and most 
interesting Lectures on Electricity for the following 
description. 

A, a series of U-ahapod bars of soft iron, bolted 
down to a base board, and wound with four coils of 
No. 14 covered i-oppcr wire to within an inch from 
either extremity; over this is wound a thousand 
yards of No. 34 covered wire in one continuous 
length. B, the revolving armature which rotab's 
between the poles of the magnet fixed on an axis, 
the lower end resting on a hard steel cap, the u))per 
kept in its position by a screw passing thmngh a 
flat piece of metal mounted on two brass columns. 
O, the apparatus for breaking contact, consisting of 
a small lever a, suspender! on a pillar, one end dip¬ 
ping into a mercury cup, h, and the other end pro¬ 
vided with a friction roller, running on an undulating 
wheel c, the prominent p.art of which, raising the end 
of the lever, dijrs the other end into the mercury, a 
spring d raising it out when the roller falls on the 
lower parts of the wheel. A break-piece formed 
of ivory and brass may he substituted for this, but 
' the oxide of the metal formed by the spark is such 
an imperfect conductor, that three cells have no 
more effect,than one with the mercury. D E are the« 
binding screws for forming connexion with the bat¬ 
tery ; the opposite ones are the ends of the second¬ 
ary coil. On the same siilc of fjie base with the last 
(not seen in the wood-cut), is an ivory knob, which 
being turned, connects the ends of the secondary 
roil, either to diminish the primary spark, as the 
armature will then rotate for hoursewithout burning 
the mercury, or to prev<‘ntthe ojicrator from receiv¬ 
ing an unpleasant shock while ailjnsting th- instru¬ 
ment. Tlie ends of the thick wire are, piissed through 
the base, those from one pole soldered to E, the 
other to the mercury cup ; the pillar aiul binding 
screw D, are connected together. This machine 
works very well with one or two cells of .Smee's 
battery; and with an intensity series of eight, the 
secondary current is exceedingly powerful, the spark 
passing ^ of an inch throfigh air; with a battery of 
ten of Sturgeon’s cast iron pots, the spark from 
the secondary coil passes J of an inch through air, 
and brilliantly deflagrates gold and silver leaf; (he 
shock would be far too powerful to be taken through 
the body, fpr when onl j two fingers are included in 
the circuit, it is sufficiently intense to be felt at (he 
shoulders. With such a battery power the sparks 
from the primary coil are brilliant in the extreme ; 
and from the ease with which the ends of the second¬ 
ary coil are united and disunited, viz., by merely 
turning the ivory knob, the instillment is admirajdy 
adapted for demonstrating at the lecture table the 
induction and reaction of electrical currents; when 
the ends of the secondary are disunited, the sparks 
from the primary are large and brUliant; when 
united, they arc small and faint. 

THE CIHROGYMNAfiT, OR FINGER 
EXERCISE. 

We resume our notice of this most useful invention, 
the Chirogymnast, and it will be seen by referring 
to our sketch, page 137, that it consists of nine dif¬ 
ferent parts, to eech of which a separate and distinct 


exercise is applied, in order to prepare the hand for 
the study of all sorts of tnusical instnimcnts, but 
jiarticularly the jiiatiofortc. These are arranged on 
a hoard nineteen imdies lorig by twelve and half 
broad, and one in tliiekness, and arc made of either 
mahogany or satin wood, whilst in ‘ome cases tlie 
notes are made to appear like :• pianoforte, mounted 
4ith ivory and black ebony, the whole weight of the 
apparali^ is not more than six pounds, ihus the 
size and lightness of it renders it easily portable, 
and the <‘oiistruction of the e,\errises is such that 
they may be used with equal facility by the jiiveiiilo 
performer, or the adult. 

It has been the study of the inventor to apply 
these gymnastic exercises in such a way as to give 
strength and freedom of action to all the fingers 
alike, and more particularly to the third finger, which 
as is well known toallseientilieperrormers, is naturally 
weaker than either of the ■ *hers, and moves with 
greater difficulty when required to be use<l separate 
from the rest, and having studied tlie«anatomieal 
movements of the h.ind, and the diflerent reasons 
wliieli opposed the tree aeliou of the fingers, lias 
succeeded in constructing the, machine before us, 
we will proceed to explain the differen't exercises^as 
promised in our last mimlier. 

1. The Wst exercise is to facilitate the striking of 

the oetave, or evim the ninth or tenth note, by gra¬ 
dually exorcising and extending the thumb .ami little 
fiiiget, and cnntinnally spauuhig as far as tlie liaiul 
will reach ; this exercise is altaeiied to the notes at 
Fig. 8, so that it maybe pi’rceived liow f'aPthe liaiid 
will extend, tkc parts A and C are fixed, whilst the 
thumb rests on the slide at B whii-h is moveable, 
taking care to kce[i the little finger upon the rest, 
at A. • 

2. Tlie second exercise has for ite object, the, facili¬ 

tating the e.xteiision of the second, tliird, and foiirlh 
fingers, and by its use serves to extend the fingers 
sideways, Uy elongating the ligaments which arc 
between the fingers on the haek of tlie h.ind, this 
exercise by means of the screw at C, makes the an¬ 
gle at B, more or less oliseurc; aecordnig as the 
hand is able to practice it. The p.irt A*eoiisisls of 
two little pieces of wood united together liy a bingo 
of Ii-iitlicr, this jiart which is detached, is pl.meil 
between^he fingers, and forced at the angle at II, 
continuing the exercise until the fingers move easily 
and separately'. • 

It is required tliat each fiffgcr should be kept 
level on the board during the o.xevei.se. * 

The exercises 3, f, 5, (5, and 7, being intended to 
develope the .strengtli of the tliird finger, we shall 
lef'e"those parts for <‘.xpluiiatioii in our next innnher. 

CUVIER'S .SYSTEM. 

Profussor Ansted has given the following concise 
analysis xjf the celebrated Cuvier’s system in his new 
work on Geology. 

There are certain great divisions of natural ob¬ 
jects, so decidedly marked by nature, and offering 
such broad distinctive cbar.aclers, that no great 
amount of observation is required to discover them. 
Such, for instance, are the divisions into the Animal, 
Vegetable, and Mineral kingdom of all the vast mul¬ 
titude of natural objects of which we have any know¬ 
ledge ; and such also is the division of the animal 
kingdom into verlcbra^cd and inveriebrated animals ; 
under the former name, including those provided 
with an interiuil fran(^-work, or skeleton, attached 
to B vertebral column, or backbone, through which 
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the spinal marrow passes from the brain ; while, on 
the other hauii, the luvcrtebruta have no such skele¬ 
ton, aiul the nervous system, instead of being cen¬ 
tred in one brain, is collected into several lumps 
(called ynuglia) in difl'crent parts of the body. 

The vertebrated uniinnls, again, are readily divided 
into four great classes : .Mammalia, (or those which 
suckle their young) IJird.s, Reptiles and Fishes ; and 
the anutoinical characteristics of each arc derived 
chiefly from the lo< oniotivi organs, as the e.xteiit of 
the development of these is dependent on the organs 
of respiiatioii and eirenlltion. 

It IS not so easy to subdivide the invertebratn. 
Th'ey were separated by (Cuvier into three classes : 
Mollusca, or soft aniin.ils, many of them covered 
with shells; Artieulata, animals with distiiiet arti- 
eiilated limbs, such as lob'-tcrs, fkc., insi ;t>, and 
worms ; and Radiata oi Zoopbyta, a misccll.uieous 
••lass, including a vast multitude of species possess, 
iiig tew analogies with one anolljer, and which have 
since been subdivided into two groujis, chiefly from 
jiccnhanlK s of the nervous system. The sea urchin 
and the iimiierous tribes ot polys, and of infusorial 
animaleuli.s, may give an idea oi some of the ani¬ 
mals referred to in this class. 

The Hutlun^heii piocveds with the classification of 
the verti brata :— 

TTie Maiiiin.dia, tlie fiist of the four great classes, 
into one or other of whieli all vi rtebr..'ed animals 
ar(")^'oupcd, •■ontaiiis tliose species in which there is 
a eoiiiph le double < iieiilatiou, tlie whole of the blood 
being traiisuiilted from the heart to the Rings, and 
received b.iek into the lieait helore it is in a slate to 
••lu'iilate thioiiuh the .system. All the animals of 
this class .irc brought forth alive, and aie nouri^lied 
by milk srgfeted by the mother, until they are able 
to seek tin ir own food. 

TTie M.aminalia are divided into nine Orders, eba- 
racb ri/ed ^1) by llie structure of the e.\tremities, on 
which (lepemis much ot the activity and many very 
impoitaniThabif s and peeiilianties of the animal, and 
(’2) from the organs ot mandueatioii, or the teeth and 
jaws, which determine the nature of the food, and 
arc intimately connccU'd with evw'ythiiig relating to 
the function of digestion, and a multitude of other 
•lifTereiices, including even those which liave refer¬ 
ence to I he develo])imut of the intellect and the in¬ 
stincts of thg immial. 

1. I'hc first order of Mammalia includes but one 
species, Man, the order being named llimana, or 
two handed, because man is the only aiiirr^l pro¬ 
vided with two hands at the anterior,and feet at tlie 
jmsterior i^xtremiiy. Tliis structure of his e.xfremi- 
ties enables him to o^t.iin, and that of his kefh to 
masticate, idl kinds of food ; and he i.s, heyoiid all 
other aniyials, posses.scd of the greatest vaiietyof 
jiowcrs, .ind the gre.itcst degree of ad.iptal)ility to 
change of circumstaiicts, whether of teinperfituro or 
lood. 

2. The second order, Uie Qnadrnmana, contains 
the nionkey^s and lemurs, who are ])rovided with 
hands at each of the four extreinitie.s. The teetli of 
Quadrumaua aie of two kinds; the monkeys re¬ 
sembling man in iiaving blunt tubercles on the mo¬ 
lars or grinding teeth ; but the lemii»s having .sharp 
tubercles, like those of the insectivorous animals ol 
the next order. 

.3. The C'ariiiv or.i form the third order, and in- 
eliitle a large iiiimbef of species, living almost exclu¬ 
sively on animal food. They are neaily all qiiadrii- 
petls; file form of their tis'th is lietter ad.ipled to 


cut than to grind food; their jaws are nearly inca¬ 
pable of lateral motion; and the form of the skull is 
modified to give great strengtli and volume to the 
mnsrle.s which work the jaws. 

They are subdivided into four great fomilies ; (Jl) 
the Chiroptera, or liats; (2) the Imeclivora; (3) 
the true Carninora (containing two sub-families, 
Planltgrac/a and Digitigraifa), distinguished by the 
structure of the extremities; and (4) the Amphiiiit, 
inhabiting the sea, whose extremities are sfamrt and 
rudimentary, and intended to serve rather as fins 
than feet. ^ 

It is only when we re^ the true Carnivora that 
we find a sanguinary upjietite for flesh, joined to 
great strength and activity. All the genera of this 
subdivision have long, stout, and separated canino 
teeth or tusks, between which are six incisive teeth 
in each jaw, and the molars are wholly cutting, aq 
in the feline tribe, or are blended with blunted tu¬ 
bercles, as in the bear. Of the two sub-families, the 
JJigitigraih includes (1) weilRes, Ac., (2) the dogs 
ami civets, and (3) the hyeena and cat tribe, animals 
all naturally extremely carnivorous, and walking 
upon the extremity of the toes and fingers. The 
Plantigrades walk upon the extended palm; they 
are much slow^ than the Digitigrades, and are able 
to support themselves on their hind feet in climbing 
trees, or in seizing their prey. The bears are the 
type of this tribe, and their tubercuhited molar teeth 
indicate the frugivorous habits which, under ordin¬ 
ary circnnistanees, these animals exhibit. 

Lastly, the Amphibia, including the seal and the 
morse, form a family of marine Carnivora, their 
extremities being adapted to the element in which 
t^ey are to live. 

i. The Marsupials are animals of which the fe¬ 
male, after bringing forth her young alive, receives 
them for a time into a peculiar pouch, to which tl»ey 
have n’course for sh^ter at the approach of danger, 
even long after they are able to walk. 

T'Jie subdivisioiis of this order .seem to form groups 
aualagous to the d^jlerent orders of Mammalia; their 
mode of dentition is extremely variable; they are, 
with very few exceptions, peculiar to New Holland, 
and their habits arc ill understood. 

5. Rodcritia. This order includes a number of 
animals jirovided with two large incisors in each jaw, 
seji.'irated from the molars by a vacant space, and 
acting as chisels or files, enabling the oninmls to 
gnaw wo«d and other substances, with great facility. 
M’ith this structure of the incisors there is combined 
n peculiar form of the molht teeth, which have flat 
crowns, whose enamelled eminences are so arranged 
as always to be in opposition to the horizontal 
movement of the jaw, and which serve admirably 
for trituration. The heaver is a good example of 
an animal of this order, which also includes the 
s<]uirrel, the rat and mouse, the hare and rabbit, the 
guinea ])ig, and the dormouse. • 

(). The Edent.itn are animals without teeth iu 
front of tlie jaw; and in their large nails, which 
einbrnee the extremities of the toes, as well as in the 
gigaptic proportions of sonne extinct species, they 
seem to form a link between the unguieulate.'animala 
to which they belong, and the ungulata or hoofed 
<]undrupcd3. Tlie anatomy of the animals of this 
order is extremely interesting to the geologist, as a 
considerable number of extin^ apec'cs, lately disco¬ 
vered in .South America, have been referred to it, 
although ill m-ignitude they far exceed tlfe dimensions 
of the liirgest spei-ics now known to exist. The 
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Edeotftta were subdivided by Cuvier into three 
tribes: (0 the sloths; (2) the'ordinary Edentata, 
including the armadillo and the ant>eater8; and (3) 
the MoHOtremata; whose habits are so peculiar, and 
their structure so anomalous, that its two genera 
are with di/ficulty included in any general definition. 

The “ Ungulata ” of Linnseus, were grouped by 
Cuvi.'T into the two orders, Pachydermata and Ru~ 
vunantiai the latter of which contains all those 
hoofed quadrupeds who return their food to the 
mouth to be masticated, after having first deposited 
it in a false stomach; tfai^rocoss being called ru¬ 
minating. 9 

7. The Pachydermata, or thick skinned animals, 
are sufficiently remarkable not to require any long 
description. They are subdivided into (1) the Pro- 
boscidiana, or those provided with a long trunk, as 
the elephant; (2) the ordinary Pachiderms, viz. the 
hippopotamns, the pig, the rhinoceros, the tapir, and 
several extinct genera; and (3) the Solipedet, of 
which the horse is the^ype. 

8. The Ruminants form an order containing by 
far the greater number of the animals useful to man, 
but whose remains are exceedingly rare in a fossil 
state, except in strata of the most recent period. It 
is sufficient to mention the names of the different 
genera of which this order is made up, to rccal their 
IKiculiar habits and structure. The camel, the deer 
tribe and antelopes, the giraffe, the goat, tlte sheep, 
and the cow, are ail perfectly well known. They are 
all characterized by the peculiar structure of the 
stomach, already alluded to, and by the absence of 
iucisors, or cutting teeth, except in the lower jaw, 
where they are eight in number : there is also a va¬ 
cant space between the incisors and molars, which 
latter have their crown marked with two double 
crescents, the convexity of which is turned iuwards 
in the upper, and outward in the lower jaws. 

9. The lost order of Mammalia is that of Cetacea, 
under which name is included a number of warm¬ 
blooded animals, much more resembling fishes than 
quadrupeds, both in their external appearance and 
habits. In every case, however, ihatomical investi¬ 
gation has shown that there exists, in a rudimentary 
state, all the bones which mark the approximation, 
in structure, of these animals (apparently fishes) to 
the most highly organized vertebrata. 

(To be continued) 

IMPROVEMENTS IN THE MANUFACTURE 
OF IRON 

Artrck WALt, of Bistem Place, Poplar, Middle¬ 
sex, Surgeon, has recently obtained a patent for “cer¬ 
tain improvements in the manufacture of iron." 

The invention may be divided into two classes, 
the first 18 the addition of certain mixtures or sub¬ 
stances to the iron when in a state of fusion ; and 
secondly, in submitting the iron to the action or in¬ 
fluence of electricity. With regard to the first part 
of thd invention, the compositions which are of two 
kinds, consist first of a mixture of steel or wrought 
iron in a comminuted state, such as filings, &c., and 
resin, which are to be mixed together in the propor¬ 
tion of about 21b. of iron or steel filings to about 
51b, of resin, this mixture is made into balls of 
about 51b. weight each, which balls are to be thrown 
upon the surface of the iron when in a state of fu¬ 
sion, in the cupola or other fhmace, one ball being 
used to about every 5 cwt. of iron. 

The second composition consists of a mixture of 
common saltf resin and charcoal, or other carbona¬ 


ceous matter. Although tlie inventor prefers the 
above, other fluxes may be used, such os borax, ni¬ 
tre, &c., in place of common salt; the above being 
made into balls are to be used when the metal is in a 
state of fusion, and after the first; mixture has been 
added in the proportion of lib, to about every lOOlb. 
of iron. 

The second part of these improvements consists in 
subjecting the iron to the action or influence of elec¬ 
tricity. In Carrying out this part of the invention, 
Mr. Wedl causes a current of electric fluid to pass 
through the iron in every" possible direction, by 
stretebing or extending co; per wires across the 
mould in which the casting is to be made, and oy 
means of a galvanic or voltaic battei 7 , causes the 
electric current to jiass through the metal whilst in 
a fluid state, and also whilst approaching and when 
in a solid state, more especially when casting ord¬ 
nance, in which case the patentee recommends that 
the electric current should be passed through the 
piece after it has become solidified, care being taken 
not to continue it so long as to entirely dccarburate 
the iron, and bring it into a malleable state. The 
inventor also proji-wg to pass the elcctrie current 
through the iron when in the fiirnacc or eupola, by 
inserting a piece of iron into the top Hole so as to 
touch the smelted metal, and another piece of iron 
or other conduetor into one of the tuyre holes, 
which piece may be moved about on the surface of 
the metal, so as to pass the electric current the ".me 
in every possible direction. 

PROFESSOR JOHNSTON'S LECTURES ON 
GUANO, 

^ (Delivered at the British Institution.) 

(ConUnupd from Pagp \44 ) ’ 

In the Iis'iaboe sample there was scventi cn per 
cent., and in the Bolivian only eight. The latter, 
therefore, so far as the absince of wati'r w.as con¬ 
cerned, was decidedly the must valuable. 11c had, 
however, never seen more than one sample of this 
valuable manure, and understood that no more was 
to be had. Tiiat which contained the greatest quan¬ 
tity of wafer was the least valuable, and the value of 
that which had the largest amount of ammonia was, 
on the other hand, proportionably increased. That 
substance, viz. ammonia, would cost tiie farmer more 
to buy than any other of the ingredients; it was 
therefore the most valuable, because, to ^irodiiec it 
artificially, it would be the most costly, ihe quan¬ 
tity of xhrs vulu.ible substance in the saniph-s of tiie 
“Levenside” varied from 52 to 58 per cent.; 
in the Star of the West “ it was 32 pei cent.; in 
the Ichaboe, 55.; aiid in the Bolivian, 65,—show¬ 
ing, therefore, that the quantity in the latter was 
double the amount of the “ Star of thd West." 
They would say, therefore, in this point of view, 
that the Bolivian was the best, and the “Levenside ’’ 
the next best. Before coming to this conclusion. 
However, let them look to the sulphate of soda and 
common salt contained in each. This was a cheap 
article, and gut in Glasgow, he believed, for 41. per 
ton—a price much below what they were required 
to pay for the guano. The iiroportion in the “ Le¬ 
venside’’ was 6 percent.; in the “ Star of the West” 
so much as 33 per cent., and in the Ichaboe it was 
less than 5 per cent. It was still less in the Boli¬ 
vian ; and, always remembering that this was a 
cheap arfiele, they came to the couclusion that the 
Bolivian was the best, and the Ichaboe the neat best. 
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The aniall quantity of earthy matter m the Ichaboe, 
compared with othtrs, also {greatly enhanced ita 
value They tame next to the phosphate of lime, 
whiih was mcessary to make any manure valuable, 
and mi|;ht be held as next of impoitanre to the am- 
inqnia tor the proportions m the different sam¬ 
ples he refeired to the Table They would see 
theretorc that guano contained almost oil that was 
essential to constitute a peifei t inauuie The lec¬ 
turer tuen alluded bticfly to the unportanre ot thus 
having coiiaeutiated^ iii one manure so many suh- 
btaiKcs which the soil was likely to need, and %e 
benehtted by He would npw briefly poijjt out the 
'analogy which existed m the coiiiuxiou between 
bones and guano Some might ask, would guano 
beneht the alter crops’ This had been done by 
bones iheii, it bones had improved th after crops, 
guuiio should do the same thing, tor phosphate of 
hint tonstitiitid a large portion ot the one, and 
it was a valuable ingrediint m the other Ihey had 
also salts and soda m each Ihey had the caitilage 
III bones which produced the nitrogen, and this was 
repiesented by the ammonia of the guano Ihcre 
WHS this difltrence in tavour of the guano, that 
whtn it was iipplitd to the soil the ammonia was 
rtady miift, and immediately exerted a beneficial 
iiifl lienee on the roots ot the plant but in the ease 
ut 1 0111 'ley h id to decompose before the ammonia 
» Is te tor the uses ot vegetation ilie manures, 
ti»i( j i, might often be mixed with benefit—the 
gii 1110 tor lilt pui)>ose of aeting immediaitly, and the 
I om s (or exerting their influence after it He would 
bill fly allude to one most important quality which U 
posse sseel, VI/ its extreme poitahihty It appeared 
tint tioiii 4 to 6 cwt pci acre might be safely put 
ill it guqpo wis Used alone, and this in tiitilising 
poAcrs would be equivalent to 40 50 loads oi 

t im yiid clung Suppose, therefoie, that tlieie wis 
1 lifictot lounliy, wliuh itdwas impossible to tra¬ 
verse but by means ol mules, they would be enibled 
tol(itili?e it by guano, when it was impossible to 
nppioaih it with snih a bulky aitide as farm-yard 
manure Ihey hid alreiely seen this exemplified in 
the ease ot bones to a considerable extent in this 
I ouiitiy ihey had brought a laige trait ot land into 
c nltivation in the wolds ot 'Y oikshiie and ot Lincoln¬ 
shire, where the bones were carried to the tops of 
the hills a|^d clothed them with vegetation, But 
gmino w IS still more easily earned inland than bones, 
and when once obtained it was a much moie peifcet 
uMiiiurc It would have another efleet If would 
enable the farnici to apply laige poitionsof hisfaim- 
y ird inonyrc to spots which weie easily accessible, 
and be the means ot agdueing the pine of e\ ery other 
kind ot maaure, m the same way as had already been 
done with rape-dust, bones, &e In fact, the intro- 
liuction of guano was cieatmg quite a sensation ui 
large towns, suih as Edinburgh and Glasgow, tiom 
the vast icduetion which it would (fleet in the price 
ol the stieet manure, and the falling off in which 
would render the imposition ot an additional as¬ 
sessment necessaiy In Edinburgh in the course 
the present year the assessment was exjieetcd to be 
17001 11 ore than last year, solely on account of the 
iIifTerenre in priic ot tlie street dung He would 
conclude with one important point,—Was it proper 
to use guano alone ’ ould it be good husbandry ’ 
He did not think sy , and though he had not tune 
to enter into all the reasons for this opinion, he 
might state that guano did not supply all the 
substances ot farm-yard matter any more than 


bonea did It would not, therefore, be stffe to 
recommend formers to use it alone. Thu year,th^ 
might get a good crop by its means alone but 
continued alone, it would tell by and by, porUeu* 
larly on the soils which were poor in what waa termed 
vegetable matter Therefore, he would consider it 
the best husbandry to recommend a course similar 
to that which had been generally employed m the 
using of bones. This had been to raise wae crop by 
means of bones and the next by means erf farm-yard 
manure, or to use ^m half and half. He would 
think It safer, tbererore, to recommend that guano 
should bp used half and halt with tarm yard maimre, 
or that they sliould be used alternately. 


OISTERS. 

Oysters are produced and giow in ail seas and salt 
water One oyster brings lorth many thousands | 
the young or spawn of them are increased in num- 
beilessfjuantilips between May and August, yearly, 
m which time none are taken or maikeled, fur that 
season is called their sickness in which they are 
not til to be eaten The spawn, or brood oysters, 
art not subject to destruction, as the eggs and fry 
of other fish , nor are they marketed for tonsump- 
tion if taken, till due size, but laid again in the 
fisheries to grow The oyster spawn is distributed 
over all seas, rivers, and waters, bj the flux and re¬ 
flux of the tide , for wlien the eggs are Inst shed, 
they 1 ise in a very small bubble, and float on Ibi sur. 
face, andarc moved to ami tro, till by the air and sun 
they are brought to maturity, md llie iht 11 is form¬ 
ed, and then by their natuial gravity, they subside, 

» FORMATION OF FAT. ^ 

BY D» JUSTUS LIEBIG " 

Thp camivornuB races of animals thrive on azotized 
tooel, which supph* material to replace their wasted 
ticxues, and these wasted tissues agam afford material 
to lx oxidated or burned in risjiiration, and support 
the animal heat But besides azotized matter, the 
lood ot the grAnmivorous races contiuns sugar, 
starch, and gum, which are not employed in the 
pioper nourishment of their bodies, but solely for 
the generation of ammal heat by combustion at the 
expense ot the oxygen of the air The disappear- 
auee m like manner of fat m the animal system, in 
circumstances where rapid oxidization is known to 
Occur, seems to pouit out a similarity in the use of 
the latt^, which thus becomes burned in the body 
into earbonic acid gas an^ water, in the absence of 
|he vegetable pnneiples above mentioned It is well 
known that giarnimvorous animals, abundantly sup¬ 
plied with food contaiumg starch or sacehariiic mat¬ 
ter, aud whose respiration is, to a certain extent, 
cheeked by want of motion and exercise, become m 
a short tune loaded with fat which the above consi¬ 
deration indie atca to have been formed out erf the 
excess of non-azotized food over and above that re¬ 
quired for resjmation Tins is supposed to take 
phee by a me tamorphosis analogous to that by wlueh 
aliohol and raibonic artel are produced from sugar, 
llnssopinion of the origin of tat has recently been 
called 111 question by M Hnmas, who contends, that 
the whole tat of an animal has been furnished ready 
formed, in tliat state, by the food itself, and utes an 
experiment in which a goose has been fed for some 
time upon maize, supposed to be free from fatty 
mattei, the btairh ot the gram appeaqng fo have 
gene rated the tat found in the bird, an iiiterence 
which he rejects by showing that maize itselt cons 
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tains a large quantity of oil: it therefore became 
desirable to obtain additional evidence on the sub¬ 
ject. In an e.\|)eriiiM nt at Giessi'n, three young 
pigs were fed, daring thirteen weeks, on peas and 
potatoes, the quantity of fat eontained in these 
vegetables being calculated from the researches of 
Braconnot and Fresenius. It was found, at the ex¬ 
piration of that time, that the bodies of these animals 
contained no less than about sr renty pounds more 
fat than could possibly have been given in the foodi 
and which was therefore infergj^ to arise from an al¬ 
teration of the starch. An equally satisfactory ex¬ 
periment is described by Buussingault^ in which the 
butter furnished by a cow was found to exceed greatly 
the fat of the food. 'Jlie author then stales the re¬ 
sult ot a chemical examination of hay and straw, with 
reference to fatty matter, and describes them to con¬ 
tain about 1 '5 per cent, of a crystiillino waxy matter, 
mixed with chlorophyll, altogether different from 
ordinary fat. ITie excrements of a cow, fed on those 
substances, correapohdej very closely to the whole 
quantity contained in the food ; so that it appears 
quite evident that the fat of butter docs not arise 
from this source. Tiie author concludes with obser¬ 
vations on the rom|)o.<<ition of maize, which contains 
very different quantities of oil, from one to nine per 
cent, in different localities. 

MENDIP HILLS, 

PaoressoK PniLi.irs in a recent communication 
made to the Royal Institution, on the Plienomeua 
in the Mcndi]i Hills, illustrative of the lapse of geo¬ 
logical time, stated, that about fourteen years ago, 
his attention was directed to the structure of that 
psrf^ the Mendip Hills which is near tlie town of' 
rro^e, in Somersetshire; that he there observed 
strata of mountain limestone, inclined at an angle of 
45°, and covered by other horizoift’al strata of a totally 
unlike nature, (in fact, magnesian conglomerate, lias 
and inferior oolite). He observed that the surface 
formed on the edges of these disturbed limestone 
strata was remarkably levelled aiid polished, as if 
by mechanical triction, and where covered by the 
oolite, the rock was overspread by adhere nt oyster- 
shells, and also perforated by bivalve mullusca; the 
oolite above, and the limestone below, were replete 
with organic remains, characteristic of the widely 
different ages of these rocks. He further as.scrted, 
on the authority of a subsequent survey with bir 11. 
De la Bcche, that this flattening of the limestone was 
common throughout the district; and that the elfects 
of the htliophagous mollusca were observable over 
wide area.s. The Pi'ofessor then entered on the con¬ 
stitution of the Meridi]! Hills, as being composed of 
various stratified rocks, resting on old red sandstone; 
calling attention to the many laniimc of sand ami 
micas, each marking, a.s successive definite sandy de¬ 
posits from inundations of rivers do, a distinct period 
of time, the many beds of limestone full of successive 
groups of shells, corals, and encrinites, and the va¬ 
rious beds of coal in the vicinity, uceompanied by 
innumerable land plants. Professor Phillips then 
noticed another phenomenon extending over ^arge 
tracts both of this country and the Continent. The 
rocks already described are often bent about in syn¬ 
clinal, convex, and artielinal axes. From hence he 
inferred, that a vast disturbance must have extended, 
with great force, over an immense range of the sur¬ 
face of tliie planet, after the deposition of the coal 
strata, but many ages before the hLstorical period : 
that then came a period of violent water action, con¬ 


tinued long enough to degrade the ridges of the rocks 
already mentioned to the nearly [ilaue surface of the 
Mendip Hills, tiiiiged by conglomerates, winch 
inarked the edge of the undent sea. Then another 
period of tranquility followed, when strata of new 
red sanikstoiie, has, and iiiltnor oolite w ere deposited 
nearly horizontally over the dislocated and levelled 
limestone and coal. The Professor illustrates these 
o)>eratioiis by the known eifectsof the littoral action 
of the wavc-s of the sea on rocks. After the produc¬ 
tion of a part of the inferior ooli(e, the sen nourished 
lithojihagous shells, (allied to Mod'ula and Lithodo- 
miis,J wlipse jiertorutioiis remaiiud in llie limestone. 
'Ihe same shells in similar jierfor.itions have been 
found at dist.uiccs of several Hides tioui the Mendips, 
in the low.er beds of the interior oolite—a pri.ot that 
even in the production of a rock only fifty list thick, 
so much time elapsed tliiittiie lower jiarts wcie con¬ 
solidated and jienetratcd by litliojihaga betore the 
up[)cr bed.s were formed. The same .sliell lias lu'eii 
found ahund.iiitly in ('(iimIs of the oolilc rocks, winch 
it had pcnctraltd. The jiertorat ion ot tlie inoiiiiliuii 
limestone and oolit'', the Professor leferred, nol to 
the ineelianical foree of a boring shell, hut to the 
clienueal efleets of tlie earlunnc aifd sic^'itid in ic- 
spiiation by the animal iiih.ibiting it. T'lie holes 
produced in tlie rock were larger tlian llie slicll (li- 
thodoinns) which, unlike phol.is, is sniooth, and ap- 
jiarently iiiiMjiahle of penetrating a liard substanee, 
exeejit by a solvent. Dr. Buekhind has shown tbit 
it is by tUetjiaine means tluit a sjiei'ies ot land snail 
(Helt.i oi/ifjwa), by secrelmg earboinc acid.coufines 
to dissolve rocks. Having exhibited sjaeimens of 
limestone and oolite pierced in the manner he de¬ 
scribed, and apjiealing to tlie jiertorated eoliunns 
and vertical moveincnls of the Temple eif' Po/zoli, 
the historieuk)analogies to Ihe greati r phenoinena, 
and longer periods exemplified in (he Mendip Dills, 
the Professor concluded by refining to .some silice¬ 
ous deposits, probably the etfeet of hot springs, 
wliieh had flowed at the epoch of the has on tlie noi th 
side of the Mendip Hills, and by adveiting again to 
the almost infinite la)isc of time icquired to pioduee 
the various meehanieal, eheiiiic.il, and vit.d eff'ccis 
visible ill a portion of the e<nIll’s crust, which must 
have been formed ages after the beginning of geolo- 
gicnl, and us many before the coiumeiiceiuent of his¬ 
torical time. 

DRY C.A.S METER. 

A PATfc'tST has lately been olit,lined by Mr. Stephen 
llutchi.son, of the Loudon Gas \Vork.s, Vaiixhall, 
Engineer, tor “ Imjiroveinents in gas inelcrs.” 

Ihe necessity wiiieh h.is limg exi.stid (or mi in¬ 
strument of the description now inlroduied, ami le- 
comineudcd to (he notice of the puhlie, mid by 
which an accurate and intelligible mode ot icgistra- 
tion of the gas consumed could he obtained, lias lung 
"ecupied the attention of scientific men. 'Die ineon- 
veiiieiiees that result from the peculiar eunstj^uetion 
of tlu! wet meter, as well as the unsatisfaetory man¬ 
ner ill which it registers the consumption of gas, 
both called for tlie introduction and udojilimi of 
some superior plan by whicli consumers might be 
suiiplied with mhre uniformity, and that;, they might 
also comprehend the regi.stration of the quantity 
which has jiasseil through the meter, and with which 
they became chargeable. „ 
ilr. Hutchison’s improvements in ga.s meters is 
anajiparatus which he 1ms named “An Aeroineler,’’ 
it consists of u cast iron plate and box witli jiassages 
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L-niliiig into four co(ni)artinent3, and thonoc into the 
upiKTpirt ca.st in the same, and fitted with four 
lower Clip viiKcs, whieh iiris aealed with cjuieksilver ; 
four tin-plate compartments fixed into the cast iron 
jiipes ; four flexible leather biujs saturated with tar, 
naptha, an^} oil, aie attached to the eompactments 
■with 'leads, nids. Beams, eoiineeting rods, cranks, 
earria(>i"., &e., to romrauiiieatc motion to the valves 
■ and shaft, which revidvinc; communicates with the 
index. An index with dial five inches square is in¬ 
closed in a box and external easint' with brass unions 
for the inlet and outlet pipes; the hand' of the index 
revolve similar to those of a clock, the short or hour 
hand denotiiu' thousands of cubic feet, and the long 
. or minule hand indicating tens of oubii* feet. The 
possibility of escape of one atom of gas without it 
being duly registered by the index, the inventor 
states is entirely obviated by the (juicksilver in the 
enjis. Attached to the shaft is a catch to prevent 
its revolving the reverse w.iy. 

The Aefemoter not only works without the slight¬ 
est resistance to the flow of gas, but assists its rur- 
reiit to the burners; it requires the Ica-st possible 
pressure in the mains to work it, and ilFords a.steady 
iivifonn light without any interference, and the con- 
struetiou is of so simple a nature that^ts derange¬ 
ment by ordinary means is an impossibility. The 
valves and the other meehanieal contrivances are 
made of a metallic compound, which resists the ac¬ 
tion of .sul|)huretted hydrogen or ammoniacnl gases, 
its durayon may therefore be considered to be se- 
caired for a very long ])eriod. There aje likewise not 
nnv stuffing boxes to get corroded. 

The inventor considers that his new motor or 
Aerometer has the following advantages over the old 
meter That the heat or cold cannot possibly inter¬ 
fere witli, nor disorganize the mechanical arrtmge- 
nients eoimecled with the action, that the wear and 
tear will be found to he inconsiderable, that the lower 
pai'L is not liabh' to dee.iy, it being mSde of cast 
iron, .md that the index will enable the consumer to 
Kseertaiu with case and certainly the (juanlity of gas 
that lias aerially passed through' the meter, the cor¬ 
rect registration of whieh is insured by the absence 
of any liquid whieh in wet meters not only often 
ju’events it, but causes a very eonsiderabii*loss to 
the eonipimic.s siqiplyiiig the gas, equal to one-sixth 
the quantity nnmutaetured. 

PR0J’i:.S.S01l’FAR\DAy ON IIEVT. 

A coHWuf four Lieluir\ drhrrrrrt at the Hoyul iMtitiite. 

Lecture III. 

[Conlinvedfruin ]>nqe I JO.J 

When bodies are heated at one part, they grailually 
give up their heal to the other parts, till they are 
equally hot all over. Tliis, whieh is called pow’cr of 
conduction, exists to some extent in ,i]l substances, 
in solids to the greatest extent, in gases to the least. 
The law of conduction, or the rate at which heat 
travels through the substance, is found to be uniform 
with all solid bodies, and is expressed by saying that 
as the ilistauces increase in arithmetical progression, 
the heat decreases in geometrical progression ; thus, 
a bar heated to 800“•at one end, if at one foot dis¬ 
tance it w.as reduced to 400°, would at 2 feet be at 
200°, at 3 feet 100?, at 4 feet 50°, and go on, as in 
the diagram. 

800° 400° 200° »100° 50° 


i feet 


But bodies dilFer from each other very greatly in 
in tbeir degree of couductibility, some being excel- 
lent cundiietors, others very bad coudocton. A 
rod of metal will serve best to illustrate this travel¬ 
ling of heat. A series of balls fixed on the .under side 
of a bar of copper heated at one end, by tWir falling 
one after the other, Mhlieate its progress. If a bar 
of iron be heated under the same circttinstiuices, it 
will be seen that three balls will fall ftora tiie copper 
to one on the iron, showing the great condncting 
power of the former. This point is of great import 
once in many arts, particularly in building, aa on a 
hot day all the materials employed expand in differ¬ 
ent proportions, and contract with cold. A frequent 
mode of illustrating this is to have a series of cylin¬ 
ders of copper, iron, glass, wood, and brick, and to 
place them on a hot plate of metal, and a paper in- 
dieator fixed on the top of each by means of a little 
wax j the indicators will be found to fall in the order 
in which they are named. German silver, which is 
being .so much used for domestic purposes, is not 
nearly so good a conductor as silver, therefore hot 
substances can be eaten with it without fear of burn¬ 
ing. The relative conducting power of various sub¬ 
stances is shown in the following table:— 

Gold .... 1000 Tin ... .301 

Silver .... 973 Lead . . . 180 

Copper. , . . 891 Porcelain . . 27 

Platinum . . . 381 Marble . . 14 

Iron .... 374 Brick . . . ^^1 

Zino .... 11 

Bad conductors ^re frequently employed to stop 
conduction. Thus the smith who punches a bole 
through red hot iron, protects his hand from the 
heat his tool acquires, by fixing it in a wooden han¬ 
dle. The handlifi of domestic articles, such as curl¬ 
ing tongs, are for this purpose covered with string. 
In the manufacture of coiU gas, the men in the re¬ 
tort house arc exposed to an intense heat; at first 
they wore canvass shirts, but they soon found that 
it was more judicious to work in flannel shirts, 
flannel beings much worse conductor than canvass, 
and therefore better suited to the purpose. It is 
true, it was not philosophy that pointed it out to 
the.se men, but praetice. The accumulation of 
badly conducting matter iS occasionally very injuri¬ 
ous. Fur should never be allowed to accumulate in 
kettles or boilers, as the heat then lias to penetrate 
a thin stratum of stone, and not being rapidly enough 
absorbed, destroys the metal of the boiler. Prom 
salt water the aecumnlation is much more abundant 
than from fresh, and instances hax'e been known 
where, owing to the deposit in the boiler, holesliave 
been burnt, during one journey, large enough for a 
man to crawl through. 

Want of continuity lessens very much the con¬ 
ducting power of substances. Owing to this, hot 
metal may be carried on chains ■with impunity. At 
Gibraltar advantage was taken of this property of 
non-eontinuous bodies, for it is said that red-hot balls 
were carried in wheelbarrows merely by interposing 
a layer of sand between the wood and the ball. The 
hand, evreii, can support a red-hot ball for a short 
time, by laying some sand on it, taking Care to pro¬ 
tect the other part of the hand f^rom the heat of ra¬ 
diation. Aldini, Galvant’s nephew, introduced into 
this country the use of the Mamentous substance 
asbestos, as a protection against heat, a person 
clothed in a dress of this kind being able to with- 
itand for a short time the action of flames. Obsi- 
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dian, which ia lava in a state of glasa, U a tolerable 
conductor of heat, but when frothed up into pumice, 
it is one of the worse conductors known. If con* 
tinuity is broken by the interposition of a bad con¬ 
ductor, the ^ect is very great, as may be shown by 
a metallic vessel with three hwdles, one continuous, 
the second in two pieces iittii^on to each other, the 
third the same as the second but with a piece of 
aper interposed. Phosphrous being placed on each 
andle, and boiling water poured into the vessel, it 
will ^ found that on the continuous handle will soon 
fire, that on the handle in two pieces will be some 
little time after, and that with the paper interposed 
perhaps will not light at all. 

All bodies conduct heat, but fluids do so with 
difficulty. A red-hot ball may be brought to touch 
the surface of a small vessel full of water, and yet a 
delicate air thermometer at the bottom of the liquid 
will not be affected. Count Eumford showed that 
water may be kept boiling at the surface, whilst ice 
remained at the bottom. Indeed so slightly does it 
conduct, that philosophers once thought that fluids 
did not conduct at all. But the effect of the mixture 
of hot and cold water, shows that they do. Food 
frequently surprizes us by its conducting power; 
whilst one kind cools very quickly, another main¬ 
tains its heat for a long time. In the water foot 
bath, heat can be borne by keepmg the feet still 
which cannot if they are moved about. This is be- 
nau^be feet abstract the heat from the water next 
to it^ut the remainder of the water gives up its heat 
but slowly and therefore it can be borne. Ibe same 
thing takes place with porridgepone part becoming 
cool whilst the other parts are hot. 'ibis may be 
shown strikingly by substituting a copper tube with 
ether in it, for the spoon. When first put into the 
porridge the ether is vaporized and may be %hted, 
but the flame soon lessens and is nr^rly extin¬ 
guished, because it has deprived the surrounding 
part of its heat; but move it to another part, and 
the flame of the ether is vastly increased, indicating 
greater heat. 

Air is almost a non-condnetor. The flame of a 
spirit lamp communicates great heat to air, but ow¬ 
ing to its being so bad a conductor, gunpowder may 
be dropped through thq, flame without inflaming, 
whilst iron filings, which require much more heat to 
burn, are consumed in this maoner; but here the 
effect is increased by the good conduction of the 
iron. The worm of wadding or eider down arises 
from its non-conduction, but this is not due to the 

of the material, but to the air which b en¬ 
closed. Count Rumford showed that if these porous 
substances are twisted tight, they become far better 
conductors. The small quantity of solid matter that 
many of these textures contain is truly surprising. 
If a jar be filled with alcohol, wool may be gradu¬ 
ally inserted till several times Hie bulk of tbe>jar, 
without level of the alcohol being materially 
affected. 

are said to be colder than wood, but they 
are not so. To the hand they fee! colder, bnt that 
arises from tAeir conductiom as they carry away the 
heat iffq ch cnore quickly than wood does. When 
h tfM, on the contrary, they are said to be hotter 
rjuip wood, becauae they give up the heat they have 
acquired, more qdckly. This is well illustrated by 
i^ing a slip of paper round a rod of wood, and 
snorhftr romid one of copper; that on the wood is 
so (diarred, whilst that on the copper remains uq- 


hnrt, because the heat ia conducted away so quickly. 
Effects exemplifying these facts are often seen in 
daily life. A very hot cinder falling on to water, 
causes bnt little steam until it has become somewhat 
cooler, when its action is violent; this is because it 
forms, -when very hot, a vapour of steaiq all around 
it,«which by its non-conduction' protects the water 
from actual contact, until, by its cooling down, its 
atmosphere of steam is removed. Exactly similar 
to this is the curious phenomena attending the pour¬ 
ing a drop of water on a very hot silver basin ; the 
water runs over the surface Mke a beautiful pearl, 
with no perceptible evolution of steam, until the 
basin becoming cooler, the water touches the sur- 
.free, and is suddenly converted into steam. Potas¬ 
sium, thrown on the surface of water, acts in a 
similar manner; for after combustion, the head of 
potassa formed runs over the water for a short time, 
but at lost ia dissolved, ev'ilving at the moment much 
steam. 

VARIETIES. 

Rulet for preterving Health. —1. Rise e.arly, and 
never sit up late. 2. Wash the whole body every 
morning with cold water, by means of a large spongl*, 
and rub it«dry with a rough towel, or scrub the 
whole body for ten or fifteen minutes with flesh 
brushes. 3. Drink water generally, and avoid ex¬ 
cess ofspirits, wine, and fermented liquors. 4. Keep 
the body open by the free use of the syringe, and 
remove superior obstructions by aperient ^ills. 5. 
Sleep in a room which has free access to the open 
air. 0. Keep the head cool by wa.shing it when 
necessary with cold water, and abate feverish and 
inflammatory symtoms when they arise by perseve¬ 
ring stillness. 7. Correct symptoms of plethora and 
indigestion by eating and drinking less per diem for 
a few days. 8. Never eat a hearty supper, especi¬ 
ally of animal food; and drink wine, spirits, and 
beer, if these are necessary, only after dinner. 

Culture of Flax in Norfolk .—A meeting has 
just been held of the Agriculturists af St. Faith’s, 
Norwich to promote the culture of thr flax jdunt. 
Some which had been grown by Mr. Warre, of Bol- 
wick Hall, and scutched and heckled upon the spot, 
provedHo be of excellent quality. It appeared from 
the statements that good flax could be procured 
from seed of which 4^ coombs were used to the acre, 
which produced a superior article of fibre. A depu¬ 
tation from several branch associations’in Norfolk 
and Suffolk were in attendance; and another meet¬ 
ing was appointed to receive the report of a deputa¬ 
tion from Ireland. Mr. J. Wame, jun., set out for 
Ireland the same evening, with the object of engaging 
the most improved machinery and instructors, for 
manufacturing the coarser descriptions of flax, and 
bringing it into a marketable state. 

JVcaj At/ringent Tropical JRewedy.—A remedy- 
long well known for contusions of horses has recently 
been used in France by Dr. Futegnay. He haa em¬ 
ployed it with success in sprains; contusions, with 
or without wounds; in fractures with enormoua 
tumefoctioa and vast effusion of blood; in emipe- 
las, mcipiest whitlow, and varicose ulcer. It is 50(1 
parts e^ of slum, and sulphate of iron; sal-am¬ 
moniac, white vitriol, and oxide of copper, of each 
30 parts. The wbMe are to be fused at a gentle 
heat, and a small piece ia to be dissolved in water, 
a cloth dipped in which is to be placed ovet the 
part affect^. 
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GLYPIIOGRAPIIY. 

Gr,Ti>HOGRAPHy, when it first appeared, was pro- 
posed iis “ a chcaj) substitute for wood engraving 
a title it may very fairly claim, under some circum* 
stances : those who will be content with something 
certainly inferior to good wood engraving, at from 
thirty to fifty per cent, less cost, may cmjiloy gly- 
phograjihy ; but even then it is suitable fur a limited 
class of sulijeets only- -undoubtedly not all. For 
free sketching, subject of landscape, and buildingS| 
where a line more or less is not of vital imjiortancc 
to the design, glyphograjihy, in the hand otlwne ac¬ 
customed to it, may produce something very pass¬ 
able, but tor figure subjects, involving any nicety of 
expression, for faces and hands, all the sjiiviniens we 
have seen, convince us that glyphograjihy, in its 
present state, is not ajijilicahle. A rajiid cut with 
the graver through the ground, made half at random, 
gives a clean line—but to a nervous, slow, feeling 
touch, at the cri( ical jioint of an eye or mouth, the 
prepared ground does not properly answer. The 
lines run one into the other—the lines are choked 
up, by the wax pressing against them. The very 
nature of tbi^tool used—a sort of fish-hook in shape 
—cramjis and idters thi' chariwler of the line, at 
least in the hands of an inexperienced workman. 
These defects are somewhat modified by practice, 
but it is contended for glyphography, that any one 
whotian draw can use it successfully, that he can 
learn the use of the tool, “ perhajis in lessPthan half 
an hourthat it enables artists to dispense with 
the engravers, that it “ is every way capable and 
must render most faithfully the intention of iliovar- 
tist, whether expressed by him cither in fine, broad, 
or any othov sort of evecution.” To do the best that 
can be done with glyjihography, seems 4o us to re- 
(juirc almost as much peculiar skill as wood engrav¬ 
ing itself. Wchave no doubt that good urtLsts might, 
if they wojjld ilevotc themselves to glyjihography, 
jiroduce something better than has yet been seen ; 
but it would require sedulous ajiplication—a study 
of nil the jieculiarities of the material—and an adajit- 
alion of their art to it. But the best artist;, we are 
sure will never taka to glyphograjihy, partly because 
the result is very uneertain, and the jirocess tcazing 
to execute—jiartly because it will never sufficiently 
repay tliem, awd jiartly because even their best pos¬ 
sible work on glyphography would not be at satis- 
fimtory as a first-rate engraving on wood, for want 
of mellowness of tone. As fur as glyphogApliy 
shows itself at present, it will reijiiire, like wood- 
engraving, % ajieeial agency for its execution : who 
then would prefer the Rlyjihographcr to the wood- 
engraver ? v^iat saving would there he in cost ? 
and when done, what is the result in art.’ something 
decidedly inferior to wood-engraving—something 
too, farther removed from the artist’s original work, 
for surely a good engraving of the artist’s own 
drawing on wood, would have more strongly marked 
characteristics than a glyphograph copied from the 
artist’s design, but in which he had no hand at all. 
Iff therefore, glyphograjihy is not destined to have 
the peculiar merit of dispensing with an engraver, 
but must require a second hand to cut the waxen 
ground with a crooked awkward tool, it will not 
possess the chief feature it lays claim co. We might 
even be partially satisfiiid with the result, though not 
one of great mechanical excellence, to have the de- j 
signer’s own work, with all its characteristics, but 
these we shall not have if a second person is em¬ 
ployed. What, then, are its chanqps of success I It 
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is beyond dispute, so far as the new plan has sliown 
itself, that the best glyphograph is inferior in jnany 
jioints to a good uood-engrnving. The whole tone 
of the glyphograph is cold and raw—metallic end 
hard—^the lines starved and without mellowness or 
rotundity—w ithout gradation of strength j for though 
separate lines may he of varying thickness, it is al¬ 
most inijiossihlc to obtain by the glyphographic tool 
a single clear line having various widUis, because the 
tool being hard, and the copper on which it is 
worked being hard too, any modification of pressure 
m its use is resijltles-s. Not so with a lead jiencil on 
wood, by which almost every conceivable kind of 
execution may be produced, and it is quite a mistake 
to say, that “ so tied and fi tiered is the wood drafts¬ 
man, that he is obliged to leave the tints entirely to 
the engraver’s taste and skill.” To save labour, 
wood-draftsmen wash the tints instead of drawing 
them, but there is no imperative necessity to do so 
—and in the best wood-drawings the shadows and 
tints arc almost wholly the draftsman’s own lines. 
In fact, the wood draftsman i^ fettered by nothing; 
he can make what lines he pleases, and, provided 
his work is expressed in fair honest lines, whatever 
they may be, the skilful wood engraver can execute 
them perfectly. If the process become generally 
used, it will fall into the hands of a second-rate class 
of artists, who, being incompetent to the highest 
branches of art, may find it worth their while to 
bestow attention on the mechanism of this process, 
and become skilful glyphograpliers, and wc can ea,sily 
conceive some very tolerable art in a jieculLir style 
suited to glyphography to be the result. We shall 
be agreeably disajipoiuted, indeed, to witness -an 
effective glyjihograph from such artists as Mr. Mul- 
reisdy or Mr. Eastlal^. We have no difficulty in 
conceiving that amateurs who can draw well, and 
who will master the djfficulties, might jiroduce their 
own designs in glyphography, and, with the help of 
one of Mr. Cowp^'s p.'irlour jircsses, might them¬ 
selves take impn^ssions; and the whole process would 
be simpler and easier than obtaining an etching, 
though inferior to it as a work of art. 

. CUVIERS SYSTEM. 

(Continuedfrom page I-lS.^ 

The ordinary whales are more or less carnivorous 
in tlieir ha\pt8, but some of the largest of them, al¬ 
though of gigantic size, are entirely witlumt teeth, 
and live on the small worifls, mollusra, and zoo¬ 
phytes, which float by myriads in the seas; and this 
food they sejiarate from the water by a net-work of 
elastic bone in the upper jaw,—the water being 
violently expelled, from time tq, time, by a narrow 
opening on tlic top of the head. TTie herbivorous 
whales arc distinguished by their flat-crowned teeth, 
indi<‘ating their mode of obtaining food, and they 
arc not jirovidcd with the blowing apparatus above 
alluded to. 

Of the other vertebrated animals, the birds were 
defined by Cuvier to be “ Oviparous Vertebrata, 
with ddhble systems of circulation and respiration, 
organized for flight.” In these auimals the circu¬ 
lation is much more rapid, and the respiratory or¬ 
gans more complete and active, than in Mammalia ; 
and there arc particular contrivances for this pur¬ 
pose, not only in the structure of their lungs, but 
also in their bones and integuments. Thcif remains 
arc, however, so very rarely found in a fossil state, 
that it will not be necessary to dwell on the details 
of tiicir classification. 
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Reptiles are cold-blooded animals, by which is 
meant that only a portion of the blood passes from 
the‘heart to tlie liui!(s. at each ivsiiiration. They are 
oviparous, but do not, like birds, hatch their eggs 
by sitting uj)on them. Their braui is small in pro¬ 
portion to the size of the body : their habits for the 
most part are slothful; their digestion is tedious; 
their sensations blunt; they are capable of enduring 
extreme cold and hunger without exhibiting a]i]'.a- 
rent pain ; and they can also exist for a long time in 
a state of torpidity. 

Fishes are also cold-blooded aipl oviparous, and 
they breathe by gills instead of lungs, and through 
the medium of water,—to which element alone their 
organization adajits them. They are inferior in all 
points of structure to the other vertebntn, and form 
a link uniting the most highly organized being.s with 
those more simply eonstructirl; from which we arc 
led. by insensible gradations, to the lowest and least 
complicated. There are some ca.«i’s in whieh the 
lisb, possessed as it is with a nulimentary brain and 
the appearance of a vertebral column, falls short, in 
eompleteness of orgahization, of some of the liigher 
. nvertebrated Mollusea. 

The invertebrata arc convertiently described under 
four classes. The first class of invertebrated ani¬ 
mals, and tfa.'it which exhibits the most oouiplieated 
forms of organizJition, is culled Mollusea, and is sub- 
tlividcd into seven orders. Of the.se tlie Cephalopo¬ 
da exhibit tiie ne.arest approach' to vertebrated ani¬ 
mals : they usually possess au internal os.scous 
skeleton, but arc, occasionally provided with an ex¬ 
ternal shell, secreted by a llcsby skin called the 
mantle. ' 

The Ptcropoda, the nc.\t order of Mollusea, com¬ 
prises only a few species ; b^t these are incredibly 
abundant; and the individuals referred to them 
swim in myriads through the oeean, forming oc¬ 
casionally the food of the largest living animals. 
The Ptcropoda are jirovidod wj^i broad fleshy ex¬ 
pansions, or fins, whieh enable them to move rapidly 
through the water, and distinguish tliein from the 
Gasteropoda, to which tliey are in other respects 
nearly allied. 

The Gasteropoda arc so called from their pceulia.- 
method of locomotion, the aniinaLs gliding slowly 
along by means of contractions of the fleshy skin 
with which it is covered. This order jpeludes the 
whole tribe of land and water univalve shells, with 
the exception only of tlie Cephalopoda. 

The fourth order of Mollusea, the Cottchi/era, a\so 
includes a very extensive and well-known group of 
animals, comprising, -with few exceptions, the inha¬ 
bitants of all bivg}ve shells. These exceptions are 
formed into a fifth order, the Brachiopodu, which is 
80 named from two long spiral arms placed on either 
side of the mouth of the animal, and, in some spe¬ 
cies at least, capable of being unrolled to a consider¬ 
able length and protruded in search of food. The 
singular contrivance being arcompanied by the exist¬ 
ence of a peculiar respiratory apparatus, and other 
remarkable difTcrences of ntructare, justifies the ea- 
tablisliment of a distinct order. 

A group of very singular animals, enveloped in a 
tough skin, but often so delicate as to be perfectly 
transparent, forms a sixth order, under the name 
Tunicata, while the last or seventh order, the Cir- 
rhopoda, so strangely combines tlie limbs of the 
Articolata with the exteninl characters of the Mol- 
lusca, that it m.ay also he looked on as intermediate 
bjtween the two. 'fhe Cirrhopoda receive their 


name from certain hair-like appendages, by whose 
rajiid motion a species of current is formed in the 
water, attraeliiig in its vortex any light small ani¬ 
mals that may be floating about within reach of 
tlie mouth, by which they arc at once seized and 
crushed. 

The class Articulate includes five orders, suffici¬ 
ently well known as to require merely the mention 
of their names. They are the Crustaceans (crabs, 
lobsters, &c.) ; the Arac/inidatis, Oi sjuders ; the 
Jnsecta, or tiuc insects; the Myriapoda, or cen- 
tipede^; and the Annclidans, or worms. 

The Radiutii of Cuvier h.ive been separated by 
later natuiiiliats into two groups; of which one, ex¬ 
hibiting the higher fyjies of organization, and hav¬ 
ing a distinct nervous system, is i-alh d Nematoncura, 
from the thread-like form to which that jiail of the 
animal structure has bceome reduced. It is divided 
into live orders, of which the first s the Krhi- 
uodennvtn, and includes a vast number of fossil 
.sjiecies. 

The animals of thi • order are for the most jiart 
highly typical of that jiecnliar r.idiated structure 
which has given its name to the class and the body 
u.siially consists of five similar parts, syinmetneally 
disposed. This curious structure is cairied out to a 
remaik.ible extent, and may be traced fioin the 
globulai- shell of the sea urehin fo the infinitely 
braiicliiiig ciinoide.ni, found in a fo-isil .stall’, and 
who.se or^iuiization can have ndvnneed but little be¬ 
yond that of the most sim|dc jiolyp. 

The rcmainin ' orders ot Nem.itoiieiira are (2) the 
Epizoa, or e.vteriml parasitic animals ; (.‘I) the lioti- 
fera, or wheel anioi.denies ; (I) the Dryozoa ; and 
(51 Ihe Ctvlchniniha, or mterrial par.-nutic .iniinaln 
whieh are,-for the nio.st ]iart, iouini jncyiiigon (he 
iiitegumciits of other nnimals, and are so minute as 
usually to reipiire the aid of the micioseope in order 
to observe them. 

Tlie second group of Radiata exhibits tho lowest 
and mo.st simple forms of miimal life, and has been 
called Acrita. It includes five oiders ; but none of 
the species referred to it show any trace of nervous 
stractnre, most of them liaving scarcidy any of those 
functions whii'li w e are in the, habit of considering 
in.separable from vit.ility. 'J'he first order is called 
Strrclnv.ntha, the diflereiit species oftwhieli live ex¬ 
clusively in the alimenlary canal, the liver, the 
brain, ami other parts of more highly organized 
aniilials ; (2) Acnlephce, animals floating in swarms 
ill the ocean, and exhibiting to the poramoil observer 
the appearance of a luuiji of jelly, and no traces of 
that elaborate structure wtfieli they really possess ; 
(3) the Eolygastrica. or infusorial itiiimairules, of 
which myriads may be found in every pool of dirty 
water, and which increase, so rapidly, that from a 
single aiiima] as many as 270,000,000 of new beings 
may be produced in a month; (4) the Polyps, in¬ 
cluding the coral animalcules, whose labours in secre¬ 
ting and depositing carbonate of lime are permenantly 
recorded in the history of the world, and whieh have ' 
by their vast numbers, and never ceasing activfiy, 
actually formed a large proportion of tho solid mate¬ 
rials of the earth, and, lastly the Sponges, those 
nnimals, if indeed they can bn called animals, whieh 
give no indication of any sensation, which have no 
voluntary motion, whieh exhibit no internal recep¬ 
tacle for food, no njiparntiis for digestion, and in fact, 
which only dilicr from the solid rook to which they 
are affixed by the possession of canals, whieh com¬ 
municate with c'lc another, and permeate the whole 
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body, convcjin^ the wuter which surrounds the mass 
to rill paits of its structure. 

'fliisMcwof the anuiittl kingdom is necessary to 
i'luci(lat<‘ the relutions of ji.UBBO/.oolo^jy, and its im- 
{lortant lieariiif'i, and I’rofcssor /Viistcd’s treatment 
of the subject is exceediuifly intere^tini;, and affords 
a favourable example of the system of instruction 
adojiled thr<yii;hout the work, in which the student 
is h'd m, stej) by ^ep, by a cartful exjdnnation of 
the elements, and by an avouUnct^t all theoretieJl 
^loiiils ol dubious Hutlioiity, and unreessaiy for the 
expianatiou of the point under consideration, 

ANBIAL MECHANICS. 

MECHANISM Of CIBeUTrATlON. 

Cells, it is well known, perform a most important 
part in the animal economy, and are, indeed, the basis 
of all subsequently organised tissues. From a succes¬ 
sion of cells placed end to end, by the obliteration of 
the partitions befweeii llieir eavities, and the continu¬ 
ous union of llieir niembriineous siiles, vessels t.ike 
their oiigiif. The vessels, uhich are of various kinds 
— some conveying air, otiiers a fluid to be evpos'ed to 
the action of tlie iitiuosphere, and olliers again the 
fli ids de-tined for the iioiirishnieiit e<' the organiz.i- 
ti^n, do not in pi mis, .ippi.ir to e.\eit any eompres- 
sing fori e I’li flu ir (ontenl«, «o as (o eoiiqiel them 
imiv.irds; (hey seem, in \ege1ahle stuiftiiivs, to he 
mere ehaniKls for (he fliiuls, de-titute of riny .letion 
on the lalter. lint in nnini.d bodies the e.ise is dif- 
hreilt. The vess'ds here, bj llieir ela-tieity or^liper- 
uldul powii-, eoiitraet on their conUnts, as (he 
blood, ^e., (bleed info tliem ; and the fluids they 
eoiitain are, j'lohahly, in every p.irf otf their course, 
.lelid 11)1011 .ind dungid, inoie or liss, by the vital 
agi iieies of Iheii eontaiiiiiig sti iietures. I’otUthise 
efl'eels the exeiiqilitied in the artcii.il S)sleni of 
man and the lii.,hei animals. The aiteries in the 
Iminaii -uh)ect .ire composed oi three distinct eoats. 
Tlie outer Is (lull and siroiig, consisting ot condensed 
cellular ii»sne. The middle eoit eonsi-^a of a yel¬ 
lowish hhroii.s tissue—the fibres of vvliieh aie di.s- 
jio-ul obliqcly around (be vts-cI, crO'-sing each otlur* 
in till ir eoui -e; (bis coat is thicker th in the exlernal, 
blit fi.igil?, and apt to be broken (brough readily, by 
force aiqdied (o it from either w itlioni or witliin. 
Jts most remarkable fealnre, however, and that with 
which we have i)niiei|ially to do in this jilaTe, is its 
elasticity. This enables it both to aeconimodatc it¬ 
self to (He quantity ot blood it may be forced to con¬ 
tain, and,to itid t?ie lieait in jirojielliiig (he same 
blood onvv.ards, into tlie smaller vessels. The inner 
eo.it, or lining membrane of the arterial sydciii, is a 
thill glistening striietiire, of a nature unlike that of 
any other tliroiighunt the body, but the function of 
which is of a vital and Bei'reting, and not of a iBc- 
clianieal kind. 

Th^irrangeracnt of the circulating apparatus in 
the animal fr.itne is well worthy of attention. The 
arteries start f rom the heart by one great trunk—the 
aorta—which gives off, in its O'lnrse, numerous 
branches, large and small, and finally subdivides, in 
the abdomen, into two snhordin.ate trunks, which 
supply blood to all the lower half of the body. These 
trunks, as well as*most of the arteries, elsewhere, 
throughout the frame, themselves subdivide into two 
branches—-.each of tlicsc branches into two more— 
and so on, until their ultimate ramifications, railed 
capillaries!, are too small tJ be perceptible, to the 
usassisted eye. Mr. Erasmus Wilson, in his Human 


Anatomy, &c., correctly remarks—*' In the division 
of an artery into two branches, the combined _areas 
of the two branches is greater th^n tliSt of the 
single trunk; .so that if the combined areas of all 
the hiuiiehes of the capillaries, at the surface of 
the body, were compared with that of the aorta, it 
would be seen that the blood, in passing fttim the 
aorta into the numerous distributing branches, was 
flowing through a cone, the apex of which might be 
represented by the aorta, (or the heart,) and the base 
by the surface of the entire body.” Thus the aggre¬ 
gate containing space at the centre of the capillary 
system are immeasurably greater than those of the 
aorta at its emergence from the great centre of the 
circulation. ” The advantage of this,” he adds, 

“ in facilitating the circulation is sufficiently obvi- 
ous ; for the inei-eased chaimcl, which is thus pro¬ 
vided for the current of the blood, serves to compen¬ 
sate the retarding influence of friction, resulting 
from the distance of the heart, and the division of 
the vessels.” But tliis is not all. Ihe arrangement 
of the arteries, and of the veins too, for these pro¬ 
ceed in a contrary direction towards the heart, at 
which point also tCTminates the ajiex of the cone they 
may be rc|iresej»ted to form—has a materia} effect in 
facilitating the progress of the circulation, on im- 
f'ortant hydraulic principles. Effectual aid is further 
derived to the same process from anatomieal peculi- 
ariiiesof different parts of the vascular system—as 
well as from the influence of elevated teiiipcratnre 
on the circulating fluids. To these iufluences wc 
shall presently allude. 

We need be only brief respecting the structure of 
the heart. It comprises tour cavities—the right 
auricle, right ventricle, left auricle, and left veiitri- 
ide. The viins irf the body generally convey the 
blood tliat liiis been already used for its nourish- 
ineift.and other purposes, into the right auricle—fi om 
wdiieli it is sjicedily transferred into the right ventri- 
ele. From thifright ventricle, a strong muscular 
chamber, the s.ame blood is sent througii what is 
called the pulmonary artery, into the lungs, to be 
there exposed to the influence of the atmosiihere (in 
hreathiiig) and refitted for the purposes of life. 
From the lungs the blood returns, by the pulmonary 
veins, to the left auricle—whence it is finally sent 
into th^* left ventricle ; and from this last cavity (u 
strong muscular sac, like the right ventricle) it is 
discharged through tlie^orta, to he distributed all 
over the frame. The four great orifices of the heart 
—namely, the opening betw'cen the riglit auricle and 
ventricle, that from tlie right ventricle into the pul¬ 
monary artery, that betw’ceii the left auricle and ven¬ 
tricle, and that from the left ventricle into the aorta, 
are all furnished with comiilicated valves. When 
the auricles dilate to receive the blood, thf valves 
between them and the ventricles close so as to make 
the auricles closed cluimbcrs on that aide. Tlie chief 
use of the valves between the ventricles and the 
great vessels (pulmonary ai-tery and aorta) is to pre- 
v^nt any regurgitation of the contents of these ves¬ 
sels back again into the heart. 

The force of the heart, or rather that exerted by 
the left ventricle, in the propulsion of the blood, has 
been variously assumed. Borelli extravagantly es¬ 
timated it as high as •180,0001ba. Keill reduced it 
to T) J ounces ? It is very ili^cuU tij roach absolute 
truth, on this point; for the living organs are placed 
under circumstances which preclude our attaining . 
the same accuracy in observations on them as on 
inert and dead matter. Nevertheless, the truth 
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would seem to lie between the two extremes above 
indicated; and somo approximation has, perhaps, 
been mRde to it, by more recent inquirers. Hales, 
in his sfiitlstical inquiries, tumid that in an upright 
tube, the cavity of which had an area of an inch 
8(|uare, placed in the aorta of a living horse, at its 
exit from the heart, the blood at each contraction of 
the ventricle rose to the height of ten feet. Now a 
tube an inch square in dimension holds nearly a 
pound of water in every two feet of its length. 
Hence there is, says, Arnott, a pressure of nearly 
11b. exerted for every two feet of fluid raised in the 
tube—on which data 10 feet would give a total pres¬ 
sure of at least d^lbs on a square inch of surface. 
But the area of the human aorta, at its origin, is no 
more than about thn-e quarters of an inch square, 
the size and force of the heart being in proportion ; 
and circumstances have led to the assumption that, 
in the human subject, the blood would rise only to 
8 feet in a tube such as that before described; thus 
giving a force to tlie human heart (left ventricle) of 
about dibs to the square inch. Dr. Amott, how¬ 
ever, calculating that the heart has to overcome the 
incTtice of the blood already in the arteries, and the 
breaking of its force, which results from the yielding 
nature of tlie sides of the aorta, estimates the actual 
force of the ventricle at 61bs to the square ini’h. 
And further estimating that the contents of the ven- 
trirle, when distended, have about 10 square inches 
of .surface, he assumes that the heart exeroi-ses 
a total force on its contained blood equal to 
about GUll)S. Hales and other authorities have es¬ 
timated it at .lOlbs. Ulerque libel. The choice of 
opinions is open to all. 

But great differences of opinion have prevailed a.s 
to whether the heart be the solo^gcnt of the arterial 
circulation ; and well-founded doubts have, we con¬ 
ceive, been urged against the assumption thah it is 
so. We liave already alluded to the elasticity of 
the middle coat of the arteries—a (JJiality which can¬ 
not be without its influence in promoting the current 
of the blood in those vessels. Independently of this 
elasticity, however, the living arteries are endued 
with a vital contractile power, as it is proved by va¬ 
rious facts. Thus, if a living artery be cut across, 
it contracts, by its vital power, to a calibre much 
less than that to which the same artery, either living 
or dead, would, by its mere elasticity, contAct after 
distension. Again, in an^auiinal bled to death, the 
arteries of the body at large contract, during life, 
closely upon the blood which they have to carry, 
how small soever that quantity may become. It is 
generally agreed, that the mere elasticity of the ar¬ 
teries is greater the nearer they arc to the heart, and 
consequently, the less that an inherent contractile 
power is required in them ; while, in proportion as 
the arteries arc at a distance from the heart, and the 
blood is tlien consequently removed from its influ¬ 
ence, so much the greater is their contractile force. 
According to this arrangement, the capillary vessels 
onght to be in the highest degree endued with ifital 
contractile force ; and that they are so, is believed 
by the majority of physiologists. We might, a pri¬ 
ori, have expected that the force exerted by them 
on their contents would be so much the greater than 
in the larger vessels, from the oalibre of the arteries 
progressively .diminishing more quickly than the 
thickne.ss of t'heir coats. The minuteness and tenu¬ 
ity of the capillaries prevent our following the mid¬ 
file coat of the arteries into their structure ; but 
there u no circumstance capable of interposing an 


absolute denial of its existence in them; and, in¬ 
deed, we are warranted in considering the elastic 
tis.sue as continued through them into this venous 
system, with wliich they communicate; though tlie 
elastic fibres appear, even in the large veins, in very 
much smaller number than in the coats of the cor¬ 
responding arteries. It may be necessary that the 
capillary vessels .should have power, whether elastic 
or vitally contractile, efficient anongh to forward the 
Circulation ; sinoa the blood, when it arrives at them, 
has lost. nearly if not quite all, the impetus given to 
it by the heart (and arteries) ; for while it moves in 
the aorta, at its emergence from the heart, at a rate 
of eight inches per second, in tlie capillaries its rate 
of motion is no more than one inch in a minute. 
But the great retardation of motion in the ultimate, 
vessels is of the highest importance in the. animal 
economy, for the important functions of secretion, 
respiration, and for the most part, absorption, arc 
performed exclusively in the capillary system. 

{Tot- continued) 

COAL-BREAKING MACHINES, 

Among the many improvements wliich have lately 
taken jilace in the business operations of this region, 
there is none more striking tlian the saving of ex¬ 
pense in breaking and screening coal. A few year* 
since every ton of coal which was broken for sliip- 
ment cost I'.om 30c. to 372-0. to reduce it to jiroper 
sizes, while now the expense will not much exceed 
one-fifth of this amount. This truly aur))rising 
result, like many others of a similar kind, is tlie 
effect of machinery, and has been brought about by 
successive ex|)erimeiits and improvenienls. The 
attempt to 1 reak coal by machinery, we believe, 
was first made by Mr. Sabbaton, and afterwards by 
Mr. Larer, but not proving as siuicessful as was 
anticipated, they were afterwards ahandoniJ. Im¬ 
provements were then made upon tlie old system of 
breaking with the liammer, and instead of breaking 
ill the pile, cast-iron jilates, with holes sufficiently 
large to allow coal of proper size to pass through 
were u.sed. This was found to diminish the expense 
considerably, making the cost of breaking about 
20c. or 25c. per ton. A further improvement was 
then made by turning the screens by stf4m instead 
of hand, winch caused a still furllier reduction in the 
exjxmsc of prcqiaring the co<al for market, the cost 
being fi%m 12c to 18e jkt ton. But satisfactory as 
these results were, and greatly reduced as the ex- 
jienses have been by these improvements. Mi-. Battin, 
of Philadelphia, has improvedSipon them, and in¬ 
vented a coal-breaking machine, which will, in all 
probability, supersede every other invention of the 
kind, and eventually enrich its ingenious inventor. 
One of these machines was first erected at Mr. 
Ijost’s mines, for the purpose of breaking white ash 
coal, and found to answer every purpose intended; 
but, at the same time, fears were expressed "that it 
could not be used to advantage in breaking the red 
ash. Subsequent events have shown that these fears 
were groundless, and a machine is now in operation 
at Milnes and Spencer’s mines by which the red ash 
is broken with no greater loss than on the cast-iron 
platform. Encouraged by these suceessM e.vjieri- 
inents, other machines are iiov, in the course of 
erection at the collieries of Andrew B. White, and 
also at the Delaware Coal Co.’s’works, the latter 
of which will,.proimhIy, go into operation during 
the present week, anu. the former thti ensuing week. 
These machines, to work advantageously, require 
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eiiginps of about 20-hore<e power, and will break the 
coal at an rxpeiiacof from 8c. to 10c. per ton, ac¬ 
cording to location, including 3c. per ton, which is 
paid to the patentee. Another machine for the same 
purpose, but constructed upon an entirely different 
j)rinciple, we leurn has been put in operation by the 
Beaver Meadow Coal Company. This machine 
consists of 0 , square box, in which are several iron 
bars placed loiigitudihally at such distances apart ds 
will make the coal of proper size, while a roller is so 
situated as to jiass over and force the coal through 
the openings. The invention is favourably spoken 
of, and will no doubt answer a good purpose in 
breaking the white ash, although we icaru the waste 
is niiKih greater than that caused by Mr. Battin’s 
machine.— Miners’ Journal (of America). 


ON PRESERVING INSECTS SELECTED 
FOR CABINETS. 

I oNi.v know of two methods to guard prepared in¬ 
sects from the depredations of living ones. The 
first is, by ypisoning the fftmosphere j the second is, 
by poisoning the preserved bi)ccitnens themselves, 
so elfeetually, that they arc no longer food for the 
depredator. But there arc some objections to both 
these modes. A poisoned atmosphere will evaporate 
in *ime, if not attended to, or if neglected to be 
renewed; and there is great difficulty ii* poisoning 
some specimens, on account of their delicacy and 
minuteness. If you keep spirits of turpentine in the 
boxes which coiitun your preserved specimens, J am 
of opinion that those sjiecimens will be safe as long 
as the odq^ir of turpentine remains in the box ; for 
it is said to be the most perniidous o^ll scents to 
insects. But it requires attention to keep up an 
atmosphere of spirit of turpentine. If it be allowed 
to evaporate entirely, then there is a clear and un- 
disputed jiath open to the inroads of the enemy: he 
will take advantage of your absence or neglect; and 
when you return to view your lix'asure you will find 
it in ruins. .Sjiirits of turpentine, poured inio a 
common glass inkstand in which there is a piece of 
sponge, and placed in a corner of your box, will 
create a iioisoneil atmosphere, and kill every insect 
tlien*. The 4 )ui.soning of your specimens by meims 
of corrosive sublimate in alcohol is a most .;ffectual 
method. As soon as the ojicration is properly per- 
fowned, the depredating insect perceives thfft the 
prepared specimen is no longer food for it, and will 
for ever c^jpse to attack it. But, then, every jiart 
must have receiv^ th*poison ; otherwise those jiarts 
where the jsnison has not reached will still be ex- 
fiosed to the enemy; and he will pass unhurt over 
the poisoned parts, till he arrive at that part of your 
specimen which is still wholesome food for him. 
Now, tlie difficulty lies in applying the solution to 
very minute specimens, without injuring their ap- 
pearanre,^nd all that can be said is, to recommend 
unwearied exertion, which is sure to be attended 
with great skill; and great skill will insure surprising 
success. 1 myself have attended to the preservation 
of insects with the a.ssiduity which Horace recom¬ 
mends to poets :—“ Nocturnfi vensate manu, versate 
diunil.” The result has been astonishing success, 
and a perfect conviction that these is no absolute 
and lasting safety for prepared specimens in zoology, 
from the depredations of insects, except by poisoning 
every part of them with a solution of corro.sive sub¬ 
limate in alcohol. I put a guod^rge teaspoonful of 
well pounded corrosive sublimate into a wine bottle 
full o< alcohol. 1 let it stand <vver night, and the 


next morning draw it off into a clean bottle. When 
I apply it to black substances, and perceive that it 
leaves little white particles on them, I then make it 
weaker by adding alcohol. A black feather, dipped 
into the solution, and then dried, will be a very good 
test of the state of the solution. If it be too strong, 
it will leave a whiteness upon the feather. 

A preparation of arsenic is frequently used j but 
it is very dangerous, and sometimes attended with 
lamentable consequences. I knew a naturalist, by 
name Howe, in Cayenne, in French Guiana, who 
had lost sixteen of his teeth. He kept them in a 
box, and showed them to me. On opening the lid 
—“ These fine teeth,” said he, •• once belonged to 
my jaws : they all dropped out by my making use 
of the savon arsenetique for preserving the skins of 
animals.” I take this opportunity of remarking 
that it is my firm conviction, that the arsenetical soap 
can never be used with any success, if you wish to 
restore the true form and figure to a skin. 

1 fear that your correspondent may moke use of 
tight boxes and aromatic atmospheres, and still, in 
the cnd,#iot be completely successful in preserving 
his specimens from the depredation of insects. The 
tight box and aromatic atmosphere will certainly 
do a great deal for him ; but they are liable to fail, 
for this obvious reason, viz, that they do not render, 
for ever, absolutely baneful and abhorrent to the 
depredator, that which in itself is nutritious and 
grateful to him. In an evil hour, through neglect 
in keeping up a poisoned atmosphere, the specimens 
tollected by your correspondent’s industry, and pre¬ 
pared by his art, and which ought to live, as it were, 
for the admiration of future ages, may fall a prey to 
an intruding and altffost invisible enemy ; so that, 
unless he apply the solution of corrosive sublimate 
in alcohol, hei.s never perfectly safe from a surprise. 
1 have tried a decoction of aloes, wormwood, and 
v'alnut leaves, thinking they would be of service, on 
account of their bitterness: the trial completely 
failed. Wherefore, in conclusion, I venture to re¬ 
commend the preserver of insects not to put much 
(trust in simples. 

“ Conti-a vira mortis, non est niedlcamcn In hortis.” 

Against the (leailly moth, can I, 

From herbs, no remedy supply. 

It having been stated that the solution I have 
recommended above, ” caHnot be applied to the 
outside of most insects (especially Libellulie), with¬ 
out, in course of time, injuring their colours,” I 
request attention to the few following observa¬ 
tions ;—There are two grand distinctions to be 
made in the colours of insects. Those colours 
which originate from without, as in the moths and 
butterflies, remain unimpaired in pristine splencTour 
after death, until they are destroyed by force or by 
accident. On the other hand, those colours which 
h.-ive their source from within, and proceed from 
moist substances, gradually fade after the death of 
the in’sect; and in some cases, even totally disap¬ 
pear, when the substances from which they drew 
their origin have become dry and hard. By long 
experience, I know that the colours of insects which 
are produced internally, as in the red dragon fly of 
Guiana, cannot be made permanent by any process 
after the death of the insect; but thdse Solours can 
be renewed with great and durable effect. Suppose 
your corres[iondcnt were to take an English dragon 
fly (wliich I must inform him I have never dis¬ 
sected), and sever the head from the thorax, the 
thorax from the abdomen, and then' subdivide the 



158 


THE MAGAZINE OF SCIENCE. 


abdomen at every third ring: this would enable him 
to clear away idl the moist internal parts, from 
wheiioe the colours draw their source. A nearly 
transparent shell would remain ; and he would only 
have to introduce into it colours similar to those 
which the insect exhibited in life, after having 
washed it well with tiie solution. The joining again 
of the dissected parts would complete the process. 
All this appears difficult: still it may be effected. 
I have read somewhere of a Frenchman who could 
harm>ss a flea: I, myself,have dissected the Cayenne 
grasshopper, and renewed its colours with great 
success. In 1808, after dissecting the bill of the 
toucan, I completely succeeded in renewing the 
blue, which had been removed by the knife; and I 
believe the specimen which I produced was the first 
ever exhibited in its renewed colours since the dis¬ 
covery of America. In the Wanderings, is a full 
account of tius. 

With regard to using the spirit of turpentine in 
preserving insects, I can only say, that I have long 
and successfully made use of the spirit of turpen¬ 
tine. In 1808, having tried many uselets experi¬ 
ments to expel living insects from dead ones, and 
from other i)rej)arations in natural history, on open¬ 
ing one day an old magazine (1 forget now of what 
denomination) in a planter's house in Essequiho, I 
read the following remark :—“ Spirit of turpentine 
is known to he the most fatal poison to insects.” 
'J'aking it for granted that the spirit was fatal 
through an atmosphere, as I was sure no insect 
would drink it voluntarily, and 1 did not see how tt 
could be forced down their throats, I put some spiiit 
of turpentine into a trunk of preserved skins of 
birds, and into which the mot# had found its way. 
Thu next morning, 1 saw that the spirit of turpeji- 
tine had killed all the moths. In the course of 
time, the use of the corrosive sublimate in alcohol 
succeeded to this, and rendered the siiirit of turpen¬ 
tine wholly unnecessary, wherever the sublimate 
could be applied to evei'y part of the preserx ed spe¬ 
cimen. Jiiit as on some occasions I only washed 
the inside of the skins, and, in this case, the feather.'^ 
thi'mselvcs, not having received the poison, were 
still liable to injury from insects, especially in tropi¬ 
cal climates, I always took the precaution to have 
spirit of turpentine in the box. In onler to make 
myself clearly understood, I will describe exactly 
wliat I did. I bought common hair trunks which 
are sent out with goods from Europe to South 
America; I strewed the bottom of the trunks with 
cotton, upon which I placed the preserved hird- 
skius, and the different insects which 1 had collected. 
Both birds and insects were placed promiscuously 
in* the same trunk. I then saturated a piece of 
sponge with spirit of turpentine, and hung it up in 
a corner of the trunk; I renewed this spirit from 
time to time. From that period to tliis, no living 
insect has beeri detected in the trunks. The plumage 
ut the birds is as vivid as it was at the timd I shot 
them ; and the moths and butterflies as splendid as 
when in life; but most of the other insects, except 
some of the beetles, have faded. Thus I am enabled 
to say, by actual experiment, fbat the atmosphere 
of spirit of turpentine will allow neither acariis 
nor any bisect to live in it; and, moreover, that it 
does not injure the colour of preserved birds, and 
furs, and insects, provided they do not come in con¬ 
tact with the spirit of turpentine. 

I have used corrosive sublimate in paste for years; 

I have applied the solution to my liat, and to the long 


Indian arrows (which are very subject to be eaten 
by the worm), with complete success ; and here, in 
Europe, with equal success, 1 have ajiplied it to 
ladies' o.slrich featlicrs, to camel-hair brushes, and 
to the lining of my carriage. The solution has been 
the remote cause of ray discovering an entirely new 
method of preserving specimens m natural history ; 
and which method ut once shows upon what erro- 
fleoiis principles the old metfiod has been, and is 
still coiulucted. To conclude, the solution has proved 
my best support; without it, 1 could have done 
nothing.— Waterion’s Essays, 

THE HYSSOP OF THE SCRIPTURES. 

At the last meeting of the Royal Asiatic Society, a 
paper was read by Professor Royle, on the identifi¬ 
cation of the Hyssop of the Scriptures with the 
Caper plant. The Professor said that he had on 
this, ns on fonuir occasions, been led to the iden¬ 
tification by finding in lists of drugs in Arabian 
medical writings, a name S’ mlar to that of hyssop 
in Hebrew. He then rend some passagt's of Scriji- 
tiire where the hyssop is mciitionefl; from winch 
it follows that the jilaut must have grown in Lower 
Egypt, and about Mount Sinai bcloi'e and during 
the Exodus, and afterwards, about Jcnisalcm ; that 
it must grow on walK or rocks ; and that it *itist 
get to a sufficient size to yield a rod or stick ; tliat 
it must have formed a buneli to be nsi-d in sjiriiik- 
hiig; and that it must have cleansing propel ties; 
and^dso that it should have a vernacular appellation 
similar to its Hebrew name. !M.any jilaiits liad 
been brought forward, but none of tliei^ possessed 
all the reqjiisites. They either Hid not grow oil 
walls, or they did not form a stick, or tiny had no 
cleansing jiroperties ; and none of them bad a name 
like the Hebrew ezob or ezov. Ur. Royh; had seen 
in Rbazes that a species of hyssop grew*iiear Jeiu- 
salein ; and Biirckliardt describes a plant which lie 
saw in the neighbourhood of Mount Sinai called 
ttszpf. ^Tie name and description caused him to 
infer that this must be tliii caper plant, one of 
wliose names is asttf. He then proceeded to show 
that the jilant possesses all the ijualities required 
for its identilieatiuu with the liysson,: its name i.s 
similar ; it groivs upon rocks and walls ; it is men¬ 
tioned as becoming a sliruli of a hardy and woody 
subsbince, when growing in a congenial elimiite ; 
ancient authors speak of its detergent qualities ; and 
it is still rehuned as an apiriiait root iirsome of tho 
continental pharmacopu-ias.* Fr^m all these cha- 
raetcnstics the Professor concluded Riat the caper 
plant was the Hy.ssop of the Bible. 

ON THE ADULTERATION OF COFFEE, AND 
THE MODE OF DlCTEf-TlNG THE FRAUD. 
Roasted and ground (Joffee is extensively adulte¬ 
rated by the grinders and retailers of thiSjjiubstance ; 
and the public, we suspect, is scarcely aware of the 
g.eat extent to which the practice is carried. We 
propose, therefore, in tho jirescnt article, to point 
out tlie substances used for tliis purpose, and the 
mode of detecting them. 

The principal adulterating ingredient is chicory. 
This is the dried, roasted, ,and ground root of .a 
syiigenesious plant, called by botanists Cichorium 
Intyhus i better known, proljubly, to most of our 
readers by its English appellation of wild succory. 

Two kinds chicory are sold by tlealers, the 
foifign and the British. Foreign Chicory is tho 
produce of Prussia, Belgium, and FrouciA but is 
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roasted and ground in this country. It is the most 
esteemed. Jirifish Chicwy is the growth of this 
country, but the roots jiroduced in England are 
more woody and less fleshy than those which are 
imported. They yield, when roasted and ground, a 
chicory powder, which has a paler colour than the 
foreign, and a more speckled appearance. Hence 
British chicory is of inferior value, and is usually 
coloured with Venetian lied. (Venetian red is the 
sesquiox.idc«of iron, obtained by calcining copperas, 
adulterated to suit tne various prices of the market.) 

But while the grocers, on the one himd, cheat 
their customers by adulterating coffee with chicory, 
the chicory-dealers in turn cheat the grocers by 
iiilulterating chicory. The substances employed in 
eflictmg the latter fraud arc piincipally Hambro' 
powder and coffee-Jlighle, 

Ilaiahro’ powder con.sists of roasted and ground 
peas, &e., coloured wi(h Venetian red. The term 
coffee-.Jitghtii is applietl to tlie thin membranous coat 
(endocarp) which bej)arates J'rom the collce-sccd in 
the act of roasting. 

Having now explained the nature of the sub¬ 
stances euj]iloycd in adulterating cotfee, wc proceed 
to poini out a ready mode of deterting cAiromed 
coffee fiom genuine coffee; premising, that by 
“ chicorireil cotftie” wemean not only coffee which 
lias been adulterated with genuine chicory (foreign 
og Britibli), but also that which is mixed with 
xpririons r/iicorg, viz., Hambro’ powdijr. 

If a litdo genuine ground coffee be thrown on a 
wine-gla'-sful of cold water, it for the most part 
floats, heroines very slowly mnibteued, even when 
shalten uj) witli the water, and communicates scarce¬ 
ly any e*»lor (o to the liquid. Very gradually it iin- 
bilies water, (In: liquid acquires a vay pale .sherry 
tint, and at the end of scveivil hours the gieater part 
of the powder i» found to have fallen to tlio bottom 
of till' j^ass. 

If powdered rhicory be treated in the same way, 
the [ henoinena are very diil'erent. It very speedily 
absorlis moisture, eommiiiiicates a deep reddish- 
biowii tint (o the water, and in a few minutes falls 
to the bottom of the liquid. Foreign cfiicory 
yields a strong, dark, blooiUred tint to the water., 
liriliith chicory, cotowed with Venetian red, gives 
a le.ss deejfc but rather more brown colour. Hambro' 
powder cimimunieate.s a somewhat weaker colour 
tliau the last, but the tint is of the same kind. 
Owing to the jireseiicc of torrefied starch4n Ham¬ 
bro’ powder, the water to which the latter has been 
added, u^'quires a deep purplish colour on the addi¬ 
tion of a solut;^ of iodine; whereas the water to 
which citlftr coffee or chicory (British or foreign) has 
lH*n adiled, merely aeijuircs a deeper reddish-brown 
tint, when a solution of iodine is mixed with it. 

These differences in the action of water on coffee 
and chicory furnish us with a means of detecting 
chicory in ground coffee. Throw about a tea-spoon¬ 
ful o^the suspected coffee on a wine-glasshil of 
water, and stir the mixture with a spoon. If the 
coffee be pure, the phenomena will be as above des¬ 
cribed for genuine ground coffee. If, however, it 
be chicorized, the presence of chico*y (genuine or 
R|)urious) will be readily -detected by a portion of 
the siis]icotcd powder rapidly sinking, and com- ’ 
municating to ^e liquid a reddish-brown tint, which 
will be more or less deep according to the amount 
of chicory present. If the coffee be adulterated 
with Hamlifo’ powder or roasted corn, we have a 
farther test in iodine, which fcommunicates a pur¬ 


plish or bluish-red tint to the water to which either 
of these substances has been added. 

The precediiig test is sufficiently delicate and 
valuable, in all ordinary cases, for detecting chicory 
in coffee; but to those familiar with microscopie 
investigations, the microscope flirnisbes another 
mode of proceeding,, fragments of dotted ducta 
being found in chicory, but not in pure coffee. 
They are not met with, however, in great abuad- 
ance; and some patience and care, therefore, are 
requisite in searching for them. The starch gnuns 
I if Hambro’ powder are readily detected by the 
microscope, as also the blackening effect of a soio- 
tiou of iodine on them. 

There is another substance which is sold for 
mixing with coffee, under the name of refining pow¬ 
der. It is a dark rusty-browu powder, intermixed 
with glistening scales. Its odour is that of caramel 
or burnt sugar, its taste is bitterish. Heated on 
the point of a knife over a candle or lamp, it fuses, 
swrlis up, evolves an inflammable gas, and leaves a 
coal which by incineration yields a whitish ash. 
Thrown on water it almost immediately sinks, and 
communicates a dark red colour to the liquid; and 
by these characters it may be detected in coffee. 
It oppears to owe its most remarkable qualities to 
partially charred saccharine matter. A decoction 
of it when cold is unaffected by iodine, showing the 
absence of starch, It is bought by the keepers of 
coffee-sbops principally. Half a teaspoonful is 
suflicient fur a quart of coffee. By means of it 
the beverage is said to be of equal strength with a 
much less consumption of coffee It is sold in tin 
• boxes, on which the name and address of the manu¬ 
facturer are stamped ,—Pharmaceutical Journal. 


REF¥GE’ HARBOURS. 

Tiik second Admiralty Commission appointed to 
inquire into the subject of Harbours of Refuge on 
the soutli-eastern coast, met at Worthington’s Ship 
hotel, Dover, find commenced operations. Our 
readers are aware that her Majesty's steamer 
‘ Blazer,’ Capt. Washington, has for some weeks 
back been engaged on the same service on this 
coast, taking soundings, &c., preliminary to the 
personal survey of the Commissioners, On Tues¬ 
day moniiug the Commission (which consists of 
the following members—Admiral Sir Byam Martin, 
Lieut.-tleneral Sir Howard Douglas, Rear Admiral 
Deans Dundas, Captain Symouds, Captain John 
Washington, Lieut. Colonel Colquhoun, Lieut. 
Colonel Alderson, Sir John Pelly, Captain Fisher, 
and James Walker, Esq., President of the Society 
of Civil Engineers), embarked on board the 
‘Blazer’, and proceeded to Ramsgate and Foreness, 
to procure ocular proof of the nature of the coast. 
On Wednesday they visited Dungencss, and s^ey- 
ed the coast there. On Thursday a number of 
witnesses were examined at Dover, touching the 
capabilities of the different points of the coast for 
Refuge Harbours ; and yesterday morning they 
preceeded in the ‘ Blazer ’ towards Brighton, on a 
similar mission. 

Since the report of the first Commission on this 
subject in 1S40, we have been more than sanguine 
that Dover would be the first port selected as a site 
for a Harbour of Refuge; and, from alt that we 
ran learn, its chance of being so has increased by 
subsequent inquiry. Nor is this to* be wondered 
at—for, looking lit Dover Bay, as we have often 
before stated, it seems as if nature has destined it 
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as a haven of shelter for ships in distress } and, 
when we take into account the extent and command¬ 
ing position of jt'> fortihcdtious, we find a place of 
shelter from an enemy, already formed. Under all 
the circumstances of the case, thereforfe, we cannot 
but conclude that the recommendations of the pre¬ 
sent Commission, constituted, as it is, of men of 
science and profound nautical skill, must be similar 
to that of their predecessors,—namely, that Dover 
is the A 1 03 a site for the first refuge port, which¬ 
ever may be the second.— Dover Chronicle. 

PURIFYING METALS. 

Joseph Dukinse .Siaoo, of Middleton, in Teesdalc, 
Durham, Manager of Smelting Works, has just 
patented “ A new and improved plan of collecting, 
condensing and purifying the fumes of load, copper, 
and other ores, and metals, and also the particles of 
such ores, and metals arising or produced from the 
roasting or manufacture thereof, and also the noxi¬ 
ous smoke, gases, salts and acids, soluble and ab¬ 
sorbable in water, generated in treating and work¬ 
ing such ores and metals." 

This invention consists in causmg the fumes of 
lead, copper, and other ores, and also the particles 
of such ores, &c., to pass through water contained 
in an air-tight vessel, which vessel above the sur¬ 
face of the water is divested of air and kept constantly 
exhausted by means of an air-pump or Other mechan¬ 
ical contrivance. For this purpose the inventor 
causes the fumes and vapours to pass through a Hue 
or chimney, to which is attached a pipe bent down 
at the end at right angles, and made to dip a few 
inches below the surface of the water contained in, 
the cistern, which may be of any required depth. 
This cistern, which may be constructed of wood 
sufficiently strong to wit^tand tl^ atmospheric pres¬ 
sure, is divided by means of partitions into compart¬ 
ments, each alternate partition commencing at the 
top of the cistern and descending to within a few 
inches of the bottom, the interms liate ones com¬ 
mencing at the bottom of the cistern and ascending 
near to the top, The pipe through which the fumes 
or vapours pass from the chimney, enters the cis¬ 
tern at one end, and at the opposite end there is a 
pipe leading to an exhausting apparatus, which con¬ 
sists of a double acting air pump worked by a small 
steam engine. 

'The action of this apparatus is as follows :< motion 
being imparted to the air pump, the cistern will be 
exhausted of air and will liave the effect of creating 
a draft in the chimney sufficient for clearing the 
manufactory of the fumes generated, which fumes or 
vapours are caused to pass over and under the 
several partitions, and through the water contained 
in the cistern, which water will be greatly agitated, 
and have the effect of purifying, and condensing or 
detaining such portions of other vapours os are solu¬ 
ble and absorbable in water. Such portions as are 
not absorbable, passing off through the oir pump 
into the atmosphere in a comparatively pure state, 
those portions left in the cistern can afterward;, be 
resmelted, and whatever valuable salts or acids are 
held in solution in the water con be separated by 
the process of distillation. 


VARIETIES, 

Unvtual Abundance of Amber. —A remarkable 
phenomenon^ which has been observed during the 
present year, on the shores of the Baltic, has proved 
a source of great profit to the inhabitants. The am¬ 


i ber gathering has been more productive than it it 
rcraombered over to have been. In the village of 
Kahlbeergalone,wliere the ainljer gathering is farmed, 
a quantity of amber, amounting in value to 20,000 
thalers, has been obtained within the last few weeks. 
Probably the violent storm^ that hove prevailed this 
winter, especially daring the month of December, 
have bi ought this treasure up from the bottom of 
the sea.— German Paper. 

Liquid Blue. —Put into a small matra.s 8 or com- 
nvon phial an ounce of Prussian blue reduced to 
powder, and pour over it from one ounce and a half 
to two ounces of concentrated muriatic acid. The 
mixture produces an effervescence, and the prnssi- 
ate soon assumes the consisteuce of thin paste. 
Leave it in this state for twenty-four hours; then 
dilute it with eight or nine ounces of water, and pre¬ 
serve the colour thus diluted in a bottle well stop¬ 
ped. ITie intensity of this colour may be lessened, 
if necessary, by new doses of water. If the whole 
of this mixture he poured into a quart of water, it 
will still exhibit a colour sufficiently dark for wash¬ 
ing prints. 

Mode of Floaling Large Slones for Bvildiitg 
Sea~ Walls in Deep Water. —At the meeting of the 
Institution of Civil Engineers of the 12 th Mnich, 
Mr. Bremner read a paper describing the casks used 
for floating the large stones for seeming the foot of 
the seu-walls of Banff harbour, winch had faih"!. 
The casks were strongly built of fir-staves, hooiied 
externally with iron, and supported inside by ra¬ 
diating bars like the spokes of a wheel. Two of 
these casks, of 445 cubic feet capacity each, were 
used to convey stoj^es of 30 tons weight, by passing 
two chain cables, which were wound round thim, 
through the eyes of the lewises, whicli were fixed 
in the stone at low-water, at which time the chains 
being hauled down tight, when the tide flowed, the 
buoyancy of the casks floated the stones, and they 
were towed by a boat over the place where the stone 
was intended to be deposited. The lashing being 
then cut away, the stone fell into its bent. This 
method was found to succeed m weather that would 
liave destroyed any crane-baiges ; and the works of 
Banff harbour were tims secured from further de¬ 
gradation, and were subsequently restored at a com¬ 
paratively small cost. 

Electricitg connected with Thermography. —It 
has been suggested that electricity may be engaged 
in the it(;o(luction of these spectral figures. I have 
just trial an experiment which appeals to show the 
probability of tliis element being involvei^ in some 
way in these very compheutiid nhenomcna, I 
arranged four electro-positive metals,hickcit, bismuth, 
cadminm, and silver, and two clectro-negative ones, 
arsenic and antimony, on a copper plate, ami they 
were allowed to rest upon it for three hours. Being 
removed, the plate was submitted to the vapour of 
mercury. The space covered by the nickel was 
marked by being left free of vapour; that 90 which 
the cadminm lay was still more decidedly marked in 
this way j where the bismuth was placed the image 
was exceedingly faint, but still it was observable by 
a^ deficiency of vapour; and the silver was more de¬ 
cidedly outlined with vapour, but none on the spot 
it covered. On the contrary, the space occupied 
by the antimony was covered in a most remarkable 
manner with vapour, presenting a perfect white 
spot, which, in idl positions, distinguished it from 
the other parts of the plate, whilst the. arsenic left 
no trace behind.— Hmt. 
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RECREATION FOB THE PEOPLE. 
Casinos, although hitherto nnkoosm in England, 
are ’common enough on the continent, and are 
found to be exceedingly agreeable adjuncts to 
parks and other places of publm resort; and it is 
peatly to be desired that they were introduced 
into this country, where so many improvements 
condudve to the health, comfort, wd pkaaure of the 
people at large have of late years beenjeffected. Some 
efforts have recently been made to cell tto attention 
of her Majesty’s Commissioners of Woods and 
Forests » this subject, in reference, in die first in¬ 
stance, to the metropolitan parks under their con¬ 
trol. But whatever may be done by ihose fhnction- 
aries, they will not fail of findii^ numerous foUowen 
among those who have the management of public 
places all over the kingdom; so that these efforts 
deserve tl» tbanks of every one who feels an interest 
to the highly important subject of public health. 
Foremost among those who have thus earned the 
gratitude of the pubUo is Mr. Curtis, the well-known 
anrist and oculist of London, who for many years 
has indefatigably laboured to arouse the attention of 
the community to the too-much-neglected std^ect 
of public health, and who, in his various works, 
omits no opportunity to impress upon his readers the 
vital truth, that ^ far the greater part of the ill 
health, including affections of the nerves, of hearing, 
and sight, which prevails is attributable to the neg¬ 
lect of the sanatory oonditions cm which health de¬ 
pends, and among others, of an abundant supply of 
fresh air. In his seal for this public blessing, Mr, 
Curtis some time ago submit^ to the CoramW! 
sioners of Woods and Forests a plan for a cassino in 
one of the metropolitan parks; and he has kisdly 
permitted us to present a reprftwtation of it to omr 
readers. We ere certain tiit the, adoption of such 
a place in every public park in the tiuae kingdoms 
would be a great boon, and add jpary much to the 
uaefuluess of those places of resort. In what way 
this would be effect^, we cannot better show than 
the fi>llQwing passage from Mr. Curb's recent work 
on * Aural Surgery.' 

“ The vast extent of London rendering it almost 
impossible to escape from its interminable streets 
into any open space, is another circiimstanoe highly 
injurious to the hedthiness of its inhabRants, the 
mniority of whom wre engaged in sedentary occupa¬ 
tions ; to counteract tUh ffl effects of which, ti^ 
ought lubitually to take conridsrable exercise in the 
opw.air. But what inducement is there for tiie 
tradesman to winder npjsnd 4 owti streets, Ao ftc- 
^loiles of thosein whioh he has all day been toUmg ? 
And yet to escape from them he must walk perhaps 
several miles. There has for some ywaw bwn a 
growing sense of the a^euH^ for* providW a reme¬ 
dy for this evil, and «t lengtii somefohig ta on the 
pmnt of being done to proonraeyctiFlintefor public 
and amusement. W«r«,tbu gnrdens of all 
MBSres opened to foe pimUOt Of en fok « Ufork time 
^y, m importsat would be taken towards 
tins object; and i# cawi^ were erected la tU the 

S 'ks, ^hme visitpra'eAuld bo fornitbed with break- 
t or tea in the open ahr« in fine weafoer, ti» 
nomlty of the thing would attract soany, and tiin# 
indlic|some to kave th^ Ijeds sn hour Of two be- 
time, and ifah^ tite freph mommg 
t» is impregnated with smoko'" ' 

do we hope foot the odvantemOs to be 
i ilfoin the ereetkm of easinoe w0 not be 
ofonooked. The viesu of Mr. Curtis are about 


being carried oat, we understand, by Mr. Richard 
Vaughan Yates, ip a really spirited and excellent 
undertaking. 

On the other Side of the water, the Commission¬ 
ers of Birkenhead, in laying out their park, have 
agreed td the views of their landscape gardener, Mr. 
Paxton, who is fully sensible of the advantages which 
the public will derive from the introduction of places 
so conducive to health and comfort: % short time 
♦ill see them in full activity in this district. We 
may as well complete what we have to say about the 
parks by noticing another proposal made by Mr. 
Curtia to the Commissioners, to erect a kiosk in 
Kensington gardens for the use of the mflitary bonds 
whiebv during the summer montlis, play there at 
stated times. The advantages of this would be that 
the men would be sheltered from sun and rain, they 
would be better heard and seen, and the building 
itself might be made an ornament to the grounds 
in which it was placed. This plan also we consider 
well worthy of adoption everywhere, and cannot 
help saying we think the public might enjoy the 
gratification of hearing a military band much oftencr 
than they do at prasent wherever a regiment is sta¬ 
tioned. 

With the following extract from the work al- 
ready qnoted we take our leave of this subject for 
the present. 

“When*^ in Belgium last summer during the 
Queen’s visit, I was much pleased with a concert in 
the open air, in the park at Bisissels, given by the 
Harmonic Society, and will briefly describe the ar¬ 
rangements, which seem to me to be well worthy of 
imitation here. TTie performers were stationed m an 
elegant building called a kiosk, resembling a temple 
or pavilion, which shelters the musicians, and yet 
presents no obstruction to the sound. This kiosk 
is frequmitly occupied by a military band, which 
performs for the amusement of the visitors to the 
park, and is no doubt a powerful attraction. Mbw, 
were kiosks erected in the three parks of London, 
and the bmds of the regiments stationed m the me¬ 
tropolis directed to perform in them at stated times 
during fine weather, far greater numbers of persons 
would resort to the parks, which would thus be¬ 
come more extensively useful and health promoting.” 

pTerrestrial electricity. 

BY JOHN JOSEPH LAKE. 

Tiie dilution of the eleetri^fiuid, an origin of 
Eleetrte CurrmU. , 

Th« particles of electric fluid repel and force each 
other from the interior of any body on which they 
ora collected to tiie surface. Hence it is that the 
oondiNStoF of on dectric machine when charged has 
flidd only on the outside. It does not even pene¬ 
trate to the inside of a cylinder of 'ajss game. 
Therefore, When a sphere is charged, the fluid le- 
mtdns only on the exterior, whilst tiie interior is in 
a negative state. 

Hence the electric fluid must be forced from the 
internal ports to the surface of our globe, wliich can¬ 
not be satnreted with it, os some have supposed, and 
then must be a point or centre in the earth where 
all ^witric effects are neutralised; for, being, equi¬ 
distant from every particle, each acts with equal 
force upon it. It must, therefore, be the point of 
the greatest negatien or absence of fluid. 

C&cnmstAitces will occur to make the fluid follow 
another route than the surface when moving ffrom 
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one place to another. For inttan^e, it Bwy n«et 
with a atratum of better conducting power than the 
surface, when (according to an asootained law that 
the dnid always follows the beet coaductor, without 
regard to the distance it may in cunsequeace have 
to travel) it will pass along the well-conducting stra¬ 
tum un^ the latter comes again to the surface^ 
the fluid meets with another ^ilar stratum that 
does so. Tif summ^ ttiia often happens, for Jho 
surface becomes so di 7 ss in a great measure, if nof 
altogether, to destroy its power as a eonductpr. v 

It is found that if tliere are any elevations on the 
surface of an electrified body, the fluid is present 
there in the greatest intenaty, and predisposed to 
pass off thence to surronndii^; bodies, in W^i^'it 
proviousiy induces a negative state, t'he eUnse of 
this intenidty of the elec^c fluid at eleVations is the 
same repulson of the particles that forces them to 
the surface. 

It follows, therefore, that the electric fluid on the 
surface of the earth is in greater density in mqpn- 
lainous and elevated parts than in low lands and the 
surface of the sea. ' 

The electric fluid is in a constant state of move¬ 
ment from various disturbing causes. These are 
often very simple, owing to its volatile nature and 
gr^t desire to effect an equilibrium of its effects 
over the entire surface of the globe. A cloud that 
is charged will induce a negative state in Al the parts 
over which it passes, and its effects may often extend 
to a great distance; if it passes, for instance, over 
the end of a stratum, which is the best electric «om- 
municution between the surface of the earth at its 
evtremities. Bvaporation also produces much dis¬ 
turbance of the equilibrinm of the fluidf by inducing 
a negative state in the parts from which the vaponr 
ascended; for each particle of vapour before it as¬ 
cends is fa the same electric state as the part from 
which it rose, and carries up with it a portion of 
fluid over its whole surface, which is more than it 
had when in the state of water. The extent of eva¬ 
poration may be observed by the greab supply of 
water which Imnstantly flows into the Mediterranean 
from the Black Sea and numerous large rivers; and, 
in additioi^ a steady current always sets into it from 
the Atlantic. The quantity of electricity which as¬ 
cends with this evaporation must be grei^, and very 
materially affect the mass of it on the sorfac^of the 
earth. 

In coi^equence of water, when it ascends from 
the earth in the. state of vaponr, catrying with it 
more electsic fluid than it possessed before the alter¬ 
ation in its condition, a want or beginning of a ne¬ 
gative state is induced in the ^rt whence it arose, 
which destroys the electric equifibrinm over the sur- 
face of the earth. The fluid, conseqvmtiy, flews, 
from other parts towards that from whidi the vi- 
ponr aanen ded. to supply the deficiency occasioned, 
By Qie loss of the portion the latter carried up more 
than its share when forming a part of the moisture 
of the earth. 

The greatest evaporation is where there ia the 
greatest heat, that is, where the sun is vertimd or 
between the teopics. 

The electric 8tat4 of the atmosphere during the 
day was observed so far back os 1753, by the Abbfi 
Mazeaa, He found that the electridty of the air 
was sensibly'felt every day from sunrise until seven 
or eight o’clock in tto evening, whms tbs wegther 
was dry; but that in the driest iklghf of nun* 
mef he could discovef no sign of it, nor tfll the 


monniig wlum the san te; 

horinm, and that it vanish^ 

about half an hengw aftnr 

the strongest common eIe0triel^n|^iNsi4Rt^^ 

during the summjer was perqeliw w 

July, on a vatj fine day, the bminai 

clear, smd tbs sun extremely hot, tl>at 

when the greatest evaporstioa prevt^liiiA 

Hence there ii a constanbeutreitt «f 
foUowing the mn, and flowing to the spot 
be is veered. ■■ ;>y/. 

Urn rapidity t>f the motion of eisetrie ourreBth'lt' 
ffgulated by that of the earth os’itsaadsi fbfjjl 
et^bpotooBUM successively under the arilubUflS 
sun, it becomes in tom, to agraeter orieisi|l#Ff! 
nqiattve { and the instant tlds state oomtaeucei,'^ 
flind flows toward the part to netoteCbe eqa^(f| 
Hence, as the motion of the earth on ill salaei'e 
e<tUatar is 15°, or 1,041' Saglisb nfllas, aa hoWr,‘4 .. 
current of fl«d mustaiwea atthe same rate, to enijil 
ply the defioisney aha ^le eqoilibri^'' 

Othrewise a u^ob hu beoame negauwfls eleer 

trifled will ramam SO ft>r sofoe tUue aftt^havinl^ 
moved ftgm under the distnr^Dg cauaei aa^if thm 
period is <»dy a few seconds, it is ooBtesry to ei^ 
riebce; for ^ vetod^ of ^ motiott of the dtoteto 
fluid, to produce an eqwllbrium or g^ralr difftishni 
of itself, is audi that no miut has been able to 
measure it. 

Earthqwies; vsith mm* o5ssre<trione eq tofesoife 
jFVret, m^th* oriffiff ^ M gtringt. 

Many things have hem oonddered to produce 
earthquakes $ aa vidcassoes, steam, ftdl|ag hi of 
caverns, explosion of gsMSr (ted flie like. Of sU 
these, the most general, if ^ the only, agents are 
volcanoes ; to which*may be edded electrieity. The 
former is commonly the Oause only when in a state of 
eruption or intema) ^sturbance. The Utosr is the 
more general origin of tbm catastropfaeat and It is 
intended in this paper to explain its actibs in pro- 
during them. 

Of an earthquake which occurred at Tbena; ifl 
Pent, on the Ifith of September, 1833, it is re¬ 
cord^, that suddenly m evenmg there octeured 
B single loud report with an upwi^ movement ot 
toe ground.'^' On toe mondiig eff the ISto there was 
a much amre violent movement, the earth heavmg 
at once up and down, and also Istera!^, apeompa- 
nied by a frightfttl snbterrifteem noise. The agitaaoa 
seemed to have reached toe greatest beMt, when 
suddenly toe earth, as if striv^ to get ria of sodm 
mighty load, made a mom movement toko 

ever in every direction. At Aehiznmio the noise 
was aa if an immense ttiaBS at poreelain had, sAet 
bring raised in toe air, been let fell and SeAiei to 
pieces. An earthquake occurred in New Qmbsdt^ 
on toe Jlst of SeptembWrl884, in whiito toe teowe* 
manta ^ too earto were entirslr twrCloilt and^alio 
one in Chili, on the 5to of Febraary> 183hr 
wbieh the eea retired eeveral. tiuee to h 
tanee, and retomed in great'hifloin.’. 

In these oases we acqr obaemtlMi tonkbtof effbeta. 
of an riectric discharge-Fltot, ^ SteheoriOg ited^ 
vertical motion of the gramd r 'Sunsld, toe land 
reports. ^ ‘ 

Among many rimihif <paes, that of Cahtoria, in 
1638, strong^ tenfUrfjh toe' abovs exphmation- 
Cercher, who was ^.iM'enst Wito fils Vtostland 
an eyn-witneSB, s4yW>rehh'U atomed fftet to 
tlte8ea,.whi<tobe«^d{kiiiteailrtH^^ 
of Chs^bdiS apiMfeni titbe wblrisd itoi 
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• manner as to form a vast hollow, verging to apdnt 
in'the centre. Mount Etna cast ftirto volnmea of 
•moke of monntainottg size; a dresdAil noise was 
heard, a sttlphnrons stench was |)erceived, and men 
were filled with apprehen^n that some dreadful 
calamity waa impending. Thoi^ the Weatiim’ was 
calm and serene, not ahreeze stirring nor a cloud 
appearing, sounds tike all: infinite nomber of cha¬ 
riots'fiercely driving, with the crackii^ of whips. 
Were beard, and a dreadful earthquake ensu^. '!^e 
ground vibrated as if it had been in the scale of a 
balance that continued waving, ao that people were 
thrown prostrate on the ground. This is a very sinw 
gttlar instance of electric discharge in the earth 
torougb an alternating seriea of good and bad or 
non-conducting media, acting on &e principle of a 
series of spots of tinfoil pasted on a sheet of glass 
without touching each other. It was this kind of 
discharge that produced the sound as of chariots 
fiercely driving and the cracking 'of whips, by caus¬ 
ing, as it were, a anccesaion of discharges and the 
vibratory motion. The fluid that occasioned this 
earthqu^e appears to have been generated in, or, at 
least, to have passed through, Etna, and thence into 
Italy; for it first afiected that mountain, then the 
sea and Charybdis, mid then Galabria. 

The present of electricity in the Jamaica earth¬ 
quakes of l€n was proved by the appearance of 
the sky, which assumed a dnU red colour, like a 
glowing oven. But the most remarkable evidence 
of its ■ presence was the phenomena attending the 
shocks that continued for two months after thf 
great catastrophe. They were noises as of rustling 
'wind and rumbling thunder. The former arose from 
the passage of the fluid by poqits or edges through 
some imperfectly conducting substances, perhaps 
through powder^ brim.stone, blasts of which at¬ 
tended the shocks. When the smaller shocks and 


discharges had effected changes Ihat made the ob¬ 
structions to the passage of the fluid greater, a 
atronger discharge took place, with the sound as of 
hollow rumbling thunder. 

A diflicnlty occurs with many cases of earthquake 
arising from electricity, in the appearance of red- 
hot stonea, ashes, and other volcanic substances, 
which frequently attend them. But thele arise from 
the electric discrarges disturbing ignited portions of 
strata as it disturb^ Et^ain 1638. And it cannot 
be supposed that electric action ceases at the depths 
to whieh volcanic fires extend ( for we can scarcely 
conclude that they reach to any great depth com¬ 
pared with the diameter of the ea^. It is vast in 
comparison with our common notions of vastness, 
hut nothing when viewed with the magnitude of the 
glo^. It has been thought that as the height of the 
highest mountains does not exceed six miles, so the 
greatest depths of the sea u« hot more. Suppose 
volcanic fires extend twice that depth, it is nothing 
to the diameter of the ea^. But tb^ is no proof 
that they extend to the presumed greatest depths of 
the sea—six mSes, Electric effects have, however, 
been made visible at greater depths than ’folcanic, of 
which a remarkable case occurred during the earth¬ 
quakes of 1733. 

It has,been assumed that the interior of the earth 
is of a fiery mass. Of this, however, 

proof. ' But we know tiiat thwe axe ma- 
mwiph the earth predisposed to combustion, and 
whjjp' ciiottm stances occur to generate it, it taks 

f lpde; and- thua the elements of volcanoes are in the 
uweli ofthe rurth, but'they cannot bom until they 


come in contact with' the oxygen of the air j for we 
have no knowledge of any means by which the sup'- 
posed internal fire of the earth is supplied with air. 
Hence we may infer tost volcanic fires do not bum 
in the nntral parts of the earth, or even under all 
the ground b^een the vstrious volcanoes of the 
earth, but only in the neighbourhood of fteir craters, 
where the combustible materials and gqims produced 
^herefrom come in contact witib the atmosj^ere. 

But whence are the hot springs of Germany, 
Englanfi, and other places ? / Do they not result froiri 
subterranean fire? Tlie reply is very simple; forwater 
poured upon nnslacked lime produees such intense 
heat 'tiiat it u commonly used in Paris in' (he ea/et 
and retltturants to dress refreshmento, pn account of 
the scarcity and high price of fud, and is found to 
answer the purpose perfectly. Many other chemical 
mixtures generate heat; and it is much more pro¬ 
bable that something of this kind produces it in 
these Springs than that it arises from subterranean 
fire. 



THE REVERTOR, OR DOOR GUARD. 

A VBify ingenious instrument, named the Revertor, 
has just been introduced by Messrs. Burbidge and 
Healey, fleet Street, for the purpose of preventing 
intrusion into a sleeping room. ‘ -It fixed with 
great ease and rapidity upon the handle of a chamber 
door key, and enables persons to lock and unlock 
thq^door IVom their bed, in whatever part of the 
room this may be situated. It thus performs all the 
fuuctions of a drop bolt, at less than half the ex¬ 
pense; while it may be instantaneous applied, or 
removed (when required) to various rooms 
trouble or charge, which is not the case with a drop 
bolt. It is also so small and tiight as to be trans¬ 
missible by post. Invilids, and all persons who re¬ 
quire the services of an attendant in tbeir bedrooms, 
will find the Revertor a valuable addition to their 
comfort. 

ANIMAL MECHANICS. 

HBCHANI&M OP ClkCirtATlUM. 

. (Continuat/rofapageliO.) 

The agenaiea which return tlie blood through the 
veins back again to the heart, have atlorded a 
subject for keen controversy among pfaysiolo^isU. 
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TIk Meightof the high authoritiet which ue ranged 
on both sides of fhis question, dcKS n«t admit of 
our pronouncing ex eatiedfu on this matter; but 
w« sliali cnd^Tour to explain the Process almmA 
wholly on hydraulic principles. We have seen 
that the forte of the heart and arteries is nearly if 
not quite expended by the time that the Wood 
teaches the capillaries or oltimate ramifications of 
the arterial vtsseis $ qpd that the veins are almost 
destitute of the Elastic (and contractile PI fibres* 
which are so abundant in the arterial trun^. So 
small, indeed, is the cfetual force pri.sent in the 
veins, that Hales found that, while the blood rose 
to a height ot t^n feet m a tube placed in the aorta 
of a horse, a) its exUjrom the heart, it rose to no 
more than six inches m a tube of the same calibre 
placed in the great vein—the vena cava—at its 
entrance into the heart. The blood returning irom 
the head and upper parts of the body, might cer¬ 
tainly descend by the force of gravity alone; but 
It is obvious that the blood returning from the lower 
parts of the body must ascend contrary to gravity. 
J3ut It IS a lj|w in hydraulics, that a fluid let down¬ 
wards has always a tendency to re-ascend to the 
h vc‘l of the reservoir Irom winch it has its source. 
We should naturally expect, tbercfoie, that the 
blood sent downwaids from the heart by the arte- 
ru vswuuld he enabled to return to the heart in other 
proper channels by the agency of this alone, 
even without the exirtion of any force by the heart 
in addition to tlie force of gravity. But other cir¬ 
cumstances come in aid of this edect. It has been 
seen lliat the arteries divide and subdivide, so as 
to piescnt,the greatest total capacity of the mtcnal 
system at tjie greatest distance from the heart , 
and contrary wist, the veins unite alid re-unito 
111 a corresponding manner, so as also to in« 
sure the least total capacity of the Venous system 
at tlic pofbt at which this system joins the heart. 
If, then, vtlooily, is lost in the arteries by the fluid 
they contain being poured into branches which 
have collectively a greater capacity than the trunks 
fiom which they arise, velocity must be^aineil, in 
a coiicsponding degree, by the contents of the veins 
being impelled into tiunks having a less area than 
Uie branches which combins to form them , and 
accoidingly the lact is found to he, that the neater 
the heart, the greater is the force and rapidity of the 
cuirent in the veins. Add to this, that the^lood 
in the veins is perpetually lorced onwards by a 
pressure from behiwl, whit h is re-iniorced at every 
stroke anfi contramoii of the heart and arteries. 
We need nf^t dwT'fl upon the assumed cflect of a 
vital contractility m the capillaries, nor on the 
agency of atmospheric pressure in urging on the 
blood through the venous system i neither can 
spate be aflordcd to canvass the averred action of 
ti e right auntie after the fashion of a pump: but 
some o ther provisions must not be so passid over 
vfawpMffiftlon as tile arteries recede from tbe centre 
of the circulation, the narrower m general is the 
angle at which tlieir subdivisions diverge from each 
other , and m propoitioo also as the veins are dis¬ 
tant from the hcait, tbe more acute is the angle 
they foim by their union. In both cases force is 
economised, and, as respects the veins, by this ar- 
' rangeroent the impfirtant hydraulic principle is 
taken advantage of, whereby a flowing current as¬ 
sists m emptying a lateral Stream which joins it, 
by the mere iftipetus of its flow. Certain anatumi. 
cal differences lietwecnthc art»fcs and veins doubt¬ 
less |dapt the latter for their peculiar function. 
The arteries am generally dee|i-seated,heing placed 


as for as posslWeootirfthejtMqltnf iajiury, 

while a large proportion e{ iWWiWswC to* 

corfoof of the body (where thOy AM ^ 

influenced by atmospberie pMSSure,) oit 
posed between muscles, the play of 
the impulwon of the venous curretit/ The fWM 
the extremitieB an fumiabsd, in M 

regurmtatiqn, with an abundance of VAlfes ,^9 
are wholly denied to the deep vetloa pf ih* N , 
of the trvnk and to the arteries. In amltloh to i 
theee oireUmstanres, the veins (except thafOpeti 
cial) ars almost universally placed besids arferie 
the dilalions of which, owing to the jets qf blot 
forced into them, must exert successive preSsutej^il 
the veins. The blood in the veins is precl4qg|$ 
from retrograding by the valves; but it u mvitra 
to ascend towards the heart, because tfoie no s^m 
pressuie is exerted on the main venous trunk by 1^ 
mam artery. 

Some circumstances of arrangement in the o|t« 
culating apparatus, call for particular notice mm 
admiration. The heart, not only in man but in 
other animals,! particularly such as occasionally 
walk erect, is situated considerably above thqfnid^ 
die of the body, to that it has a much less distance 
to propel the blood against tbe force of gravity than 
It has m the same direction ill which tbe gravitating 
power acts Again, httJe, if aneu force is lost 
where it it so much required, wmely, where 
the blood has to be sent upwards to the foad, Stc., 
against gravity. The aorta, at Us commencement, 
has the form of an arch, from tbe ascending portion 
qpd summit of which the carotid arteries have their 
origin; so that the blood sent upwards from the 
heart (on tbe right side especially^ at first deviates 
but little from a Bt.|^ight direction. Ihe cin nm- 
stance too of the aorta being arched instead of 
bending downwards abruptly, secures tlie greatest 
available force for tbe downward cunent also ; 
for It IS a well -^own axiom in hydraulics, that 
water flowing m a tube will be retarded by any 
sudden angle in the tube, and, conversely, that a 
curved tube will dischage a fluid with considerably 
more force than another tube bent to the same ex- 
' lent, but m an angulated manner. In acconianee 
with this, care has been ^manifested Uirocghout 
tbe frame that arterial branches should not go 
ofl abruptly from trunks, so as tii Involve a loss 
of power, and the farther the arterial branches 
are from the heart, the smaller are the angles at 
which they leave their arterial trunks. In certain 
instances, for social purposes, this provision has 
been departed from, and certain arteries arc given 
off from a short trunk in different directions, some- 
w hat like the sails ot a windmill. But these sues, 
as they are called, arise only from lateral or de¬ 
scending arterial trunks, where powt^i can*be 
spared, and never from ascending trunks, whWe 
power has to be economised; they lire also At fio 
great distance from the centre of tlm eiMuSid^Oti 

There is a law of hydrautics, by reSMIrf hf with^ 
a str&m flowing fVom a cistern tbroU^ taf httfi'CC Is 
contracted to A'Sths of its oifoim^^l^, at a dn- 
tanre flnm the orifice equat nStf wonweter of 
the latter. This law has beep boatfiifwy taken ad¬ 
vantage of in the constructionofiheaortB. Tblsvessel, 
at its origin, is dilated into a triple pooch, for certain 
physiological purposes, on whim we sbail bot enter. 
But immCdiatmy beyoAd i|iik,t!he arteryis contibcted, 
and Its contraction hapii^ at the preeise point at 
which the'Cnrrcnt Of ffio l^IOod as poured ^m 
heart is at Ifo small^ cfitimeter: the purpose is al»~ 
vnmsly that no power d^t he loet by the tnvify 


m 


TBS MAGAZINE OF SCIENCE. 


Mi^ luffer than the itream it reofllm« tiwniby 
ritking a loas of doe elastic reafajtaiace. Want irf 
prevents our entering mora AaQy Oft theee and 
s^e other poin«a, snch os the mode in ndiidi the 
hiftnence of friction is tessened^^ But the ar¬ 
rangement of the Vessels hj vrindi Uoed is supplied 
to the brain, hnperativetf demtfids a fmr voids. 
Hie ovenvbelming importance of this great nervous 
centre reqi ires tiiat it dunild have a copious supply 
of the circulating fluid i while the great delutacf of 
its structure imposes a necessity that the force of 
the circulation should be very carefliUy distributed 
through it. Now, to meet the first of these demands, 
the braid, with its membranes, is mipplied by four 
large artories, the two mtemal carotid and the two 
vertebral, bekdes some minor branches.' The ver¬ 
tebral aiWies, in marked eontradiatiuetion to the 
law ttud prevails everywhere else in the body, instead 
gf mbdividing, nnite as tiiey enter the sknU to form 
utingh trunk, branches from which meet with others 
from the carotids, to form a great arterial circle at 
the base of the brain. From this drete numerens 
branches are given off, which wind in a tortoous 
manner over aU the surface of the brain, and furnish 
blood to its structure only through a multitude of 
small ramlficatiiHis. In this way, with a great amount 
and vigour olupply, the brain has that supply de¬ 
livered to it imuie gentlest and most regular manner 
possible 1 it is truly a practical illustration of the 
tuaviter in mode with the/or/tfer tn re. From the 
remarkable union of two arteries into one, of course 
results an accelerated curcolation, which is the moje 
necessary in animals the mote they are habituated to 
tile erect poatuFC, In grazing animals, on the con¬ 
trary, where from the abasenjmit of the bead much 
impetus would be dangerous, the vessels, as soon as 
th^ enter the aknll, subdivide into an abundance of 
small branches. Force is of necessity expended by 
such an arrangement, and thesu animals nmk but 
low in the eoale of quadrupeds, from a consequent 
inferior devdopmeut of the brain. 

We have thus given a hasty sketch of theuds 
which the function of circulation in animals derives 
from hydraulic laws. The brevity of the essay musf 
necessarily have rendered it incomplete; but we be- , 
lieve that theupost prominent eonaderations con¬ 
nected with tlm subj^ have been preseifced to our 
readers. 


ON THE INCIPIENT DISENGAGEMENT OF 
ELASTIC FLUIDS, 

Trb followingshortpaper, by Join Thomas Woon- 
noDSB, M. D., on an inter^ng subject, is extracted 
from the Edinburgh New Philotophieal Journal 
aqd supplies a very complete solution of a question 
wUch has frequently been submitted to us. 

1 have never seen or heard « satishictory explana¬ 
tion of the w^-known foot, that when a tea-kettle 
with boiling water in it is removed from the fire, 
the bottom is only modenri^ wanp* It has been 
referred to like causes (subtitoting steam tor vapour), 
as whoi spirits ore thrown upon ike rikm and n sen¬ 
sation of cold is produced, in which case heat is first 
given to the fluid, succe^cd by a change to (he 
state of the fluid. 

• This a^tlanatioB appears to me defective and un- 
asltotootQry t and 1 ml now endeavour to show where 
ittodebetive^ and sapply the defect. 

Wben^bo kettle b^, the water to it will raise 
toa tbermometea to 212° Fahrenheit; the frre is 
rnmh todtev, and yet the band uddeb 00011 after 



toaches it feels only a moderate warmth—in a short 
tune the beat becomes intolerable, i. e. of the same 
heat u the superincumbent fluid, 

Now, admitting when tiie heat oftthe bottom is 
becoming greyer than 212°, that the water under¬ 
goes a by its oonvecsion into stoitn, and that 

toe heat of the contents of the kettle is wus partly 
totent,—admitting that tins would account for the 
bottom not indicating a gre^r haaf than 212°, I 
'contend it is unequal to explain why the bottom 
shonldsbe teas than 212°: for the water is 212°, the 
steam under the ordinary atmosphere it supposed to 
be 212°, and the lire wbteh was under it more than 
212°. The object of tUb pa]mr ia to explmn why 
the bottom, immediately on its removal from the 
lire, should indicate a heat less than 212°, and soon 
after a heat equal to that of the water upoa it. 

Let w represent a portion of water. Let the 
sphere, whose radinsis tc r, re¬ 
present the space occupied by -- 

the steam, into which tl^por- ^ 

tion is converted by the com- / ^ ^ 

munication of beat. The heat ' f ^ . 

of the steam filling this sphere 
would be 212° { but, in ex¬ 
plaining the object of this 
paper, I suggest that the heat 
of the steam may be less than 
212°, amf to establish this, 1 propose the following 
theory:— 

1 assume, that when a portion of water is con¬ 
verted from its fluid into its gaseous state, a sadden 
expansion, or what may be termed an explosion, 
happens, i. e.,‘snppQhing the steam in its quiescent 
state and iftider the ordinary pressure of tlie atmos¬ 
phere would occupy the sphere w r, at the instant 
of its conversion, by its elasticity or momentum of 
its particles, it proceeds to fill a sphere wiiose radius 
ia m f^, which is greater than w r. 

Now, according to toe acknowledged doctrine of 
latent heat, when water receives heat which converts 
it into sttam, toe steam under atmospheric pressure 
would occupy a space varying with the quantity of 
calorie imparted to it. By the same doctrine of 
latent heat, if the same quantity of^steam under 
the same pressure be made to occupy the greater 
space w /, it would require a greater quantity of 
calorie; and supposing the change from its filkng 
the sphere tpr, to its filling the sphere r' to be 
effected raechanicidly by its elasticity, ft wonid be 
covetous of eoloric, and wca’ij^jeJie ir from any 
substance which touched it. * 

This theory will, (I conceive.) explain all the 
phenomena, A certain portion of water is con¬ 
verted into steam at the internal bottom of the kettle, 
which, to Its quiescent state, under atmospheric 
pressure, would occupy the space w r, but by its 
elasticity or momentum of its particles^in- 
staift of its conversion it occupies the sp^e 
becomes colder than 212°, and thus takes heat from 
the bottom, reducing it below 212°, after the supply 
of heat fiKHU the fire has been removed. This reduc¬ 
tion of beat can only happen whilst the water is 
boiling; after toe water has ceased to boil it soon 
communicates its own beat«to toe bottom, which 
explanation accords wito the phenomena. 

I oanuot prove bv experiments, that when gas is 
Ubwated from its prison of a fluid or a solid, at toe 
tostent of its libetotion it goes to occupy more space 
than it wotdd do solely by the admitted laws of 
latent heat; bnt I fuggert toe foUoving codMsca- 
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tion, which may make thia proh*Me?*Hf « aprias 
be fixed in a t^le. be bent towards the right, and 
afterwards released, it does not merely go baoltto 
the place where it will nlliaMitriy net, bat by its 
elastic proper^, it woirid go oonsidfirahly to the 
left, and would pass its resthtg place seseial timeg 
before it be stiU. May not the spring held dow)a 
by the finger on the right side represent, or hear 
an analogy tongas conf|^ ia a fiuid or solid t and 
may not its proceedfaig to tfan left of its resting*' 
place represent Ua expanded oond^cm immediately 
after it has gained its fte^m. 

I most now mention another cirewnstance, whhA 
ia closely connected with and coinca in aid of the 
present nibj«et. 

It has be«a ohsorred, that on the first renwnd of 
any metallic resael from the fire containing bofting 
water, the ebnUiti<m is increased. Ihe aolufton 
may be thisThe cold air then snrronnding and 
coming in contact with the ontride of ihe ressel, 
by the sabtraction of heat may oanae tts external 
surface to contract, and this may mechanioBlly con* 
tract it internally, and so heat nmy be craved. 
Thu explanation is nearly the convu'se rif die pre. 
yious one of the steam wmrii has been given. Thera 
a chemical expansion first happens, followed by a 
merhanioal expansion, by whi^ h^ is absorbed. 
Her#, ui the metal, a chemical contractien first 
happens, succeeded by a mechuiioal oontrdbtion, by 
which heat IS evolved .—Glagffow Mechmto, 


VEGETABLE DYE-STUFFS.—MADDER. 
This substance rivals indigo m value as a dye>drag, 
both from the beauty and permanence of the colours 
it produces. It is the root of a planb oe shrub, 
named the mbta hneiorium, that grows natoraiQy 
in the Levant, Italy, sonihera parts of France, sad 
in Switzerknd. It is cultivate to a great ext^t in 
Holland. Its enkure has been often attemptol hi 
England, but witbont sugeeas. This plant waa wril 
known to the ancient Gredts and Ronums, and wds 
much used by them os a dyeing agead;, and^ me#* 
cine. 

It IS the root of the madder tbkt iansed for dy«* 
tag; it requires to be three seasoaa in the ground 
before fully frown. Of the practiee of cnlCme, we 
are not acquainted in this country. The roofs When 
fully grown arr about the thickness of a congmon 
quiU. When property dried, if they are bfokn Or 
cut with a knife, t^y present to the eye a red 
lowirii coloAr, whi ch .a asumes a dense brownirii red 
colour when jaoifl^d; but the i&ore yellowish the 
root appears when dry, the more avrilaUe ia the 
colouring matter. M^der when frah in the root, 
and after being cut and ground to powder, in whkll 
last state it is used by tbedyer, gives off a hrevy sweet 
smell with somewhat of an earthy flavosr. Madder 
of a bitt er, s tale, or tour asoril, is invariably of in> 

Msd'der hiu been subjected to a gttnl many ehei 
mical inquiries, the study of whiob ia hi^y ueeftil 
to those who use thia dye-drug in ihrir opmgtieai. 
The first invesUgation into the chemical properiks 
of madder, led to the diaoeveiy of two dkthlot 
iioloiinag matters which it oontoias; one yeUow, 
wMeb is very soluble in cold water, and waa named 
Xanthkn the other red, moderetely fOialda in 
hot waiter, and.ft extracted ftwm madder is eonat^ 
derabk parity by anlpharic add, itria eaUed .dMmrfn, 
Several matbiodl of extinetiim riisaria by t{i;^dniritt 
acid hdvn been proposed; thgfoBiowiag iaprobriblythg 


mort BBofiy pMeHaaii 

dw umixed with aaeqkdwili^tiMficiim^^ 
phorie arid, thamwl roii&wd!S|rilft«iniha«*# 
avrived, and avowed to stand tea 
erfbnrdays- %tl>ik|)rocasa,a»a«ki» « ^ ^ 
the madder awnoovreted into duotiCMlpifkglW 
a&nsin. WhcntUatharringjj^ilimmffirioinMM 
it k carohlly dried, and diferind: fit. 
wfaieh dostdrea the atinria^ and ImtMta 
Thw eolation ttty now bardanted wiOi 
the whole pttt into aiwiart and 
IZO^riiebeak of tbeietott heftif imuinMefi 
a s8orinpr,t|iaa]oah(d ^adb over, and ts 
water aodaiiaaria remaitt fat the retoit,i whfadlfaipm 
fiMaped, the flixaria remains ’opoB tha filtei 
ttriw of great pitedty, Itiaof »henBtifntTeAoa$ow|’ 
atu) eooimanietire Ifaeaame aeiow> to beifang faaMte 

^aaiin ia sriable far tnpentine, Bapd% awl 
oRsi Chlorine turna it into a yritowfalfa lN!oiwft|}< 
aridhorie arid dheolvea it, rad at the asrimtUif'^ 
rawens toentdonr; mnrisrio rad nitriearidahaot 
dkaolvwit, riieagiim the oofamr flwn red tofeUMry 
alkali g^rer fa a vh^ coloar ; alamfam fbn^ w^' 
it adeep red brown pseripitato; oiUaa.of tto iim 
Santa. Pfao^bate a soda hn •- powaslbl 
attnetioa tor aUterin, haaee the rwa i w toattfanoe 
anhnab who take madder tote thetotonteia, have 
their hones dyedof aredcolonr. Tomfaothaehara 
leiq; kninni to praetioal dyaie who nan- aaddari fat. 
ftirir operationa. 

Vtota the above (hots, it wneoonarivaid that oltore 
rtj constittttad toe time eohwringiilatlRF of madder t 
andtaeans weintomadxlptedtoaepaMtetfaise(%wrw 
iag matter ftou the vegetride, and eaa> Ueptre} 
trtoit vraa aftenrarda ffmA thud n ftisd^ oooUL 
n!ot be obtained; by pure aliaaoiii, ami it meinftsa 
was not the fame celling matter of maddew. Thii 
led to fturtber iavmtagatMaa and ftirther d i sc o v eriea 
reqiecring tfavea oetourhy rahsteniMa, from vridritto 
appears toat madder contains five diBerent eeloao» 
lag matters which have been ttannd,>-*<«ii«dliv jMir, 
jris, meddre red, madder ormge, madder 
and madder dratsn. 

* Madder forple ts ohtatoed hjrths fritowtog pro* 
tceas: Ihomad^ fii washed in water at abeatBfaK* 
mar heat, toraboitod in a strong ariorionof rinm 
for an bent, the clear Uquor is afterwards deferated; 
rad snlphnrio arid add^ jrtuch preripitotes toe 
madder pnrple wfah » aamberof imparities. Tbaso 
are removed by waahing vrith hrilu^ water, thet; 
with puromnriatfa! arid, rad afterwards dboohditg 
fataleohoL Madder pw^ri" in sohride far heiwatarji 
and if pure, gires the water a daric pink eelmu, U 
the water eontrin Baae; a past of the mtdtor paqda 
ie pfeoipitnted as a dtolc reddfah-biowB efamteiHjpk 
Cotton eaturetod with tfafi acetate cf etowitna fit d^wA 
e bright red, if toe qaamtityof modefar mnptohentot 
inexceaa; vtoco it u so, the eolbterera hwretoaan 
ofaparpiaeaat. AbolltogeobstionMritoralariiMF. 
vrito tha stadder perpto, a tketry itehi^idblfcto/ 
dwatia potash tonne vrito it « fitot yria ppr l i t^ 
Mdonr. Caehonsto of soda afai peti^ifiw^lnt 
toeeamemeainer. Snipl«iricact t| > rod iil te hbrijhfi 
red eetonr, or dirk roan . - «. ... : 

MadderJUd is sepamted flroot torildto ptofik 
to^eonaaqMuee of its rattonB|^wrififtlmfa|«ste^ 
arintkm ef alam. ItieofatetoM hgfltoidBgto^ 
tofatbifato sotorionofnlmifWhiMfa aaii^braww 
peeoMMte is obtatoedu Tpria to rep ea te dl y bogod 
topnrem^ttoaeU toradetLwaahadi^imdqi *<■$ 
bwedinatoofarir Th tod to e eiw e maddee faai^Ulfipp 
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madder purple. The alcoholic solutioa is evaporated 
and allowed to cool, when there is depcnited an 
orange-yellow precipitate; diis is repeatedly boiled 
in a strong solutiwi of alum. So long as the solu¬ 
tion becomes coloured, the insoluble portion is mad¬ 
der red. It is a yellowish browit powder, and im- 
parts to cotton impregnated with die aluminous 
mordant, a dark red colour when in excess; but if 
the cotton be in excess, a brick-red colonr is pro¬ 
duced. Caustic potash forms a violet-purple solu¬ 
tion ; carbouide of sodas red liquid; s^phuric acid 
a brick-red solution. 

Madder orange is obtained from the (wp former 
colouring matters by its little solubility in alcohol. 
It is obtained by macerating madder for twenty-fonr 
hours in distilM water, the infusion straioM 
and allowed to repose for a few hours, the Uquor 
, oarefuUy decanted and filtered through paper* the 
madder orange remains upon the paper; it may be 
washed with cold water, and afterwards purified by 
spirits of wine in which it is not soluble. It is a 
yellow powder; imparts to cotton impregnated with 
the aluminous mordant a bright tdann eolonr. 
When in excess, a boiling solution of mom forma 
with madder-orange an orange-y^ow solution; 
eanstic potash a dark rose colour; carbonate of soda, 
orange colour: sulphuric acid, an orange-yellow 
oolour. 

Madder yellow is characterized by its easy solu¬ 
bility in water; it is a yellow gummy tnass; com¬ 
municates to mordanted cotton a pale nankeen 
colour, but does not of itself form a true dye. Mad- 
dergrhich contains much of this, is inferior in quality, 
os the yrilow becomes so incorporated with the 
other colours as tot. materiglly * deteriorate them, 
and to require several operations to free the goods 
from it afterwards. Madder brown is a brownish- 
block dry mass, is of no importance as a dyb-Stuff, 
and does not enter into any of the colours dyed by 
madder; is neither soluble in water nor alcohol. 

Besides these five colouring matters, madder con¬ 
tains two acid substances named Madderie Act'd and 
Rubiaeie add, which have no dyeing properties, 
and therefore are not to be detailed fiirtlmt than t6 
show the intimate knowledge which diemists possess^ 
of this agent, so important were any invoitigations^ 
upon madder considered, that the SocuStd Indue- 
irielle de Mulhouse, for several years offered 2000 
francs as a premium for the best analytical investi¬ 
gation of this substance. 

It will be observed in the brirf ouUine of the 
five colouring matters of madder, that only three 
of them are of importance to the dyer. It will 
also be observed, tiiat these three colouring sub- 
slrnires have a similarity of acriod upon mor¬ 
danted cottons, taken sii^ly; not one of them 
forms a good dye, but toey constitute the ele¬ 
ments, which together {sroduce the ridiest and most 
permanent red that we sge in possession of: there¬ 
fore, speaking practically, it is only necessary here 
to consider madder as having two coionriug matters, 
the one dull or yellow, whi^ constitutes the impu¬ 
rity of madder, and which the dyer eudeavonrs to 
get rid of. TUs teolouring matter does not combine 
the cloth alone, but it has a powerful attractiou 
for the oi^her colouring matters, and combines with 
thqfh when on the cloto, and him to be sqwratod by 
eltet processes. The other, a red colonring’matter, 
which Indttdes the madder red, orange, and purple, 
tor they unite with mordanted cotton as one, and 
ere known to the practical dyor asone. This colour¬ 


ing matter is with difficulty soluble in water, has no 
strong decoction, can be obtained by boiling, which 
makes it much less useful in the fancy dye-house, it 
is generally used to give a peculiar tint to light drabs 
and fatetu, and for dyeing light salmon colour, 
^hen deep colours are to be dyed with madder, the 
goods must be put into the dye-bath along with the 
madder, such as described under barwood. But 
madd^, in the hands of a skpfui dyer 4 can be made 
'to produce almost any colour by the variation of the 
mordai^ts, and the colours produced are all charac¬ 
terised by a degree of permanency which no other 
dyewood possesses; but the operations for obtaining 
ora generally tedious. Much sidll is also re- 
i^ttisite for obtatoing and applying the proper mord¬ 
ants for madder. 

The first Step in dyeing full and permanent col¬ 
ours by madder, is deariug the cotton well with 
ollcaline leys, mtd then in oily liquor in which sheep's 
dung is macerated; tilus operation is repeated several 
times, according to &c nature of the colours wanted. 
Many attempts have 'been made to substitute differ¬ 
ent salts far the sheep’s dong, and va some cases 
with considerable success; but the accounts given of 
these experiments we have always considered a little 
exaggerated. There appears to be some peculiar 
iufiuence in the dung to fulfil the puiqiose intended, 
that no substitute we lUtve seen tried can equal. 
After thd^goods are considered efficiently prepared 
by the alternate washings and macerations, they arc 
what is termed in the language of the dyehouse, 
galled—that is steeped, or wrought for some time 
in a decoction of galls, or what is now more com¬ 
monly used, sumac, when they are ready* to receive 
the propert/mordant for the colour required. The 
variotui mordants used are the acetate of alumina, 
acetate of iron, or sometimes a mixture of these two 
for different shades of brown. The chloride of tin, 
acetate of lead, and, for variety of shade, the am- 
moniate and acetate of copper. In dyeing with 
madder by an iron mordant, it is of the utmost im- 
portancei,that the iron be applied in the state of a 
protasalt. We have already alluded to an easy me¬ 
thod of applying the iron s^t in this state by add¬ 
ing a piece of cLmu iron to the liquor sometime pre¬ 
vious to using, by which means any persalt is re¬ 
duced to the state of a protosalt; but it requires 
greef caution and dexterity to preserve it in su(^ a 
state when applied to the cloth for such a length of 
time, as from the mordanting to the immersion in 
the dye-bath. But these tre atises being more par¬ 
ticularly applicable to faitcycSRiurs, we will not 
enter into details of the colours obtained from mad¬ 
der, 08 they wUl be more properly treated of under 
the head ot^i eoloure upon cotton. 

*• (To be continued.J 


VARIETIES. ^ 

2b preserve Woodwork ,—Boiled oirShlTifiB*,'! 
powdered charcoal: mix to the consistence of a 
point, and give the wood two or three coats with 
this composition. Well adapted for water spouts, 
casks, &o. 

Madden's Kntfe Cleaner .—This invention is a 
simple and useibl contrivance, epnaisting merely of 
two surfaces of leather prraared with some metallic 
ingredient, which are brought n^ly in contact; by a 
pair of metalllo springs, and throiqti> which the 
knives are quickigr drawn. It is a good substitute 
for the present knife-board, whilst it answers its 
purposes v «7 effectaally. . ' ** 
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HATCHER’S BENENDEN TILE MACtoE. 
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HATCHER'S BENENDEN TILE MA¬ 
CHINE. 

In the rhoif« of implement ahd macbiAes, and in 
their adaptation to animal, water, or steam power, 
the engineer may often beneficially advice the agri- 
mlturist, and aid him in economizing his outlay, or 
in rendning it more effective; alM, in planning 
farm-buildings, with reference to the convenient dis¬ 
position of machinery, as respects the ham, stack- 
)rard, fold-yard and feeding-sheds, the construction 
of roofs, tanks, and apparatus for preparing animal 
food, &c. 

The drainage of wet land is a work of such ac¬ 
knowledged importance, that a consideration of the 
most efficient, enduring, and least costly methods of 
accomplishing it, is of as mnch interest to the pro¬ 
fessional drainer as 4;o the owner or occupier of the 
soil, Ac. 

The drainage of land subject to floods, or of fens 
and marshes lying below the level of natural outfalls, 
has long occupied the attention of engineers, and 
been executed by them. 

The above machine is by far the most efficient 
and economical Apparatus that has hithetto been 
invented for the purpose of moulding Drain Tiles. 
By varying the pattem-dic, it can be accommodated 
to any shspc of tile whatever—round, horse-shoe, 
fiat, Ac. Being simple in construction, it requires 
but little previous practice in the working of it. It 
requires also but few hands ; viz.—one man to fill 
and change the cylinder; a youth to force down tlie 
piston by turning a winch ; and two boys with rql- 
iers and catting wires, to take off and deposit the 
tiles. With this amount of labonr, the daily product 
is as follows:— c 


Dinmpier of Number that can be made 

Tflee, in a day of 10 houm, 

l.in.11,000 

li-in.^ 8,000 

li-in.6,800 

2-in.4,000 

24 -in..1,200 


Over and above several important improvement^ 
in the pattern-dyes, the piston and the cylinder, 
the mode of taking out all stones from the clay, 
the application of a wooden roller, with cutting-wire 
accurately adjusted, are the leading chitacteristics 
of this machine. g 

ELECTRO METALLURGY. 

Thb following remarks extracted from Mr. Smee’s 
recently published valuable and interesting volume 
on the above subject, will serve ae an introduction to 
a series of papers which we purpose to introduce to 
our readers.— 

“ As a surgeon I feel bound to pass my opinion 
upon the effect which att extensive application of 
electio-metallurgy wonid have on the health of the 
workman, and in one w6rd I may state, that I be¬ 
lieve the mode of working in metals by the ^vanic 
fluid is more wholesome, and would be attended with 
fttr less deleterious properties than the method now 
practised. The use of the salts of gold, silver, and 
platinum is liable to discolour the fingers, but the 
othm* salts have no particifigr effect. However, in 
passing t^ above decided o^nUm, strengthened as 
as it jhr watching the effects of ftie experiments 
on.Smm, and also from paying attention to the 
h^siMt of some who have reduced electrotype copper 
by the hundred weight, I feel but litte doubt tl^ if 
the electro metsllur^st was several times in a day to 


leave his work with fingers covered with metallic 
solution, and take hi.s meals without any ablution, 
and repeat this for a long time, that the quantity 
of metal which he would thus draw insensibly into 
his system might be attended with inconvenience, 
several of the processes here detailed, as those of 
gilding, Ac., are likely most materialiyto benefit the 
health of the workman, as they supersede the use of 
pernicious mercurial fumes." <. ‘ 

On Galvatiic Battles. 

“ Alchemists have arranged an extensive series of 
effects nnder the general term of heat, so they have 
named another se^es light, and a third, they have 
called Electricity. Of the first cause of ^ese, as 
of that of vitality, we are ignorant, for we can only 
examine them by their effects, and even their nature 
is equally obscure. We find, if we examine organ¬ 
ized bodies, that all these principles are capable of 
being produced throngh the medium of life; for 
nearly all animate have the power of evolving heat; 
many inseett, moreover, can voluntarily emit light, 
and the property of producing electricity is well 
evinced in the terrible shock of the etectric eel, as 
well as in that of some Other creatures. 

“ Their weight is inappreciable by the most deli¬ 
cate balances, and hence they have been termed the 
impoiiderahle agents; a property in which thtjv all 
agree, an^ in numerous eases appear to be singufarly 
and intimately connected with eafch other. 

“ Electricity i.s the only one which we have par¬ 
ticularly to treat of in this work, and tliis subject is 
subdivided into several departments, as, electricity 
of tension, or frictional electricity, where the effects 
of elcctrici^ derived from the electrifying machine 
are considered ; thermo or sterteo-clectrieity, where 
it is derived from solid bodies through the agency of 
heat; animal electririty, from organized bodies; 
magnetic electricity, from the natural di- artificial 
magnet; and voltaic or galvanic, where it is ob¬ 
tained from the voltaic pile. 

“ Although these names, from their multiplicity, 
may ten# to confuse, be it remembered, there is but 
one electricity which thus manifests itself in such 
different ways, either under varying circustances, or 
from differences from whence it is derived. Our en¬ 
quiry will notegtend into all these detiiils, but sim¬ 
ply into its effects when obtained from the voltaic 
battary. 

** The phenomena, to which the name of voltaic 
or galvanic electricity has been givei^ are those 
which arise from the voltaic ujuglyaiiic battery, so 
named from its disi‘overers,vofta'nud Galvani, 
They found that two pie«*es of metal, possessing dif¬ 
ferent facilities for rombination with oxygen, pro¬ 
duced, when properly united, singular convuteions 
in'll dead frog; and following out this experiment, 
they constructed the battery, wh’ch has now, from 
the improvements of later diseoverer^Jjgco^ so 
powerful and valuable an instrument. "J— 

“ Without pursuing in detail, the interesting ex¬ 
periments of subsequent authors, it mpst always be 
borne in mind, that to make a galvanic battery, with 
advantage, two conducting substances must be em¬ 
ployed with a compound conducting fluid interven¬ 
ing, capable of being decomposed; and t^^first 
substance should have the strongest possibleVInity 
for one element of the fluid, .and the second sub¬ 
stance the least possible affinity. Thus, In a simple 
circuit, composed of rinc, silver, and water (the 
water being rendered a good conductor by the addi¬ 
tion of acid) zinc has a very strong attroctidhnor the 
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oxygen ot the fluid, whilst silwr has a very slight 
atcraetion; and therefore a powerful current is 
generated. 

“ With regard to the relative conducting powers 
of bodies, the metals, and all the varieties of carbon, 
excepting the diamond, hold the foremost rank 
among solids. The fluids are generally imperfect 
conductors ; none more 50 than pure water j though 
in combination with the acids, pure alkalies, or any 
of the salts, it form's a good conductor. Fused 
chlorides and iodides are also good conductors. 
The metals are conductors in the folloviring order ; 
silver, cupper, lead, gold, brass, zinc, tin, platinum, 
palludittin, and iron. 

If we except the earthy and alkaline metals, as 
potassium, sodium, &c., zinc has by far^the strongest 
affinity for oxygen ; and on this account is invari¬ 
ably used as the electro-positive metal (the term ap- 
plu'd to the metal which is acted upon by the solu¬ 
tion, or which in reality acts on the fluid.) All other 
metals, in any acid solution, are electro-negative to 
them ; the term used to imply the opposite state to 
electro-posjjive. The following table shows the state 
of electricity in which the metals stand, with regard 
fo each other, in acid solutions, where every metal 
is positive to all below it, and negative to all above 
it. This series relates only to acid solutions, for it 
vaites with almost every solution used: 


Potassium Iron Silver 

Barium Bismuth Palladium 

Zinc Antimony Gold 

Cadmium Lead Charcoal , 

Tin Copper Platinum. 


ITiis order appears to me to require to be again 
made the subject of expeiimerit; I wputd suggest 
that for this investigation, every metal should be 
used in a finely divided state, similar to the finely 
divided p^tiiium of my battery. 

“ A galvanic battery exlubits two important pro¬ 
perties, quantity and intensity. Quantity depends 
directly upon the size of the negative metel or 
strength of the solution, while intensity depends 
u|)on much more, hidden causes. Quantity requires 
but one cell, and this has been referred to in all the 
preceding experiments, for we have seen that we 
must haveotwo metals with an intervening fluid. 
These will remain inactive while they do not touch; 
but as soon as contact takes place, either in Ac ex- 
oiling fluid, at a distance, or through a fluid ot more 
easy decomposition than the exciting fluid of the 
battery, tie action immediately commences, '^e 
contact may^ e sWi nl B?through agreat length of wire, 
with the same result. In this case, however, if the 
wire be either long, of small diameter, or of a metal 
of no great conducting power, it wdl be seen that 
the hydrogen evolved from the negative metal will be 
materially lessened, showing that an obctacle is pre¬ 
sented to the electric fluid; but if intensity be given 
then the hydrogen will be evolved as 
freely as before. 

“ To obtain this intensity wo must have recourse 
to a number of galvanic batteries, arranged as a m- 
ries j that is, the zinc of one battery connected with 
the silver of the next, and this in regular continu¬ 
ation, leaving the extreme zinc and silver free. In 
thia way a hundred batteries may be wmjoined, but 
1)0 more quantity obtained; for only the eame 
amount of eleqtrici^ passes as when one cell is used. 
Now, however, this same amot^ can pass through 
a much greater resistance, for it would seem as if at 
cverjMtltemation of the battery, th^ electnq fluid 


obtuned a push to overconw any obfutaele afforded 
to its passage, and tids push' is odBed its 
sity. ^ . , , 

“ To the beginner, these two properMes, a?e ywy 
difficult to understand, but peraape a nopgh 
may be formed of them by comparing ,to 

the piston imparting mot^n to a rtilwaf 
which mov^ readily with one engmeon a 
let the train meet an obstacle, as an ino$ned,|Pto 
or a bill, two, three, or one hundred enginee,JBaf 
required to move this same train over, and yet tins 
piston which turns the wheels of the carriage wckuld 
mow no. mure times than if one engine had heUn 
emilloyed. 

£ 3 % bt continued.1 


VEGETABLE PHENOMENON. 

In the garden of Mr. W. Grimstone, of the Herbkrjf, 
Highgate, is (low to be seen a pea plant in full bear- ' 
lug, which is remarkably illustrative of the great 
length of time the germinating property can contiiiue 
in seeds. This plant was prckluced from one df 
tliree peas presented to the above gentleman by Mr. 
J. T. Pet^rew, Surgeon of .Seville Row, having 
been taken.by the latter and tlie authorities of the 
British Museum, from one of the vases recently ex¬ 
tracted from an Egyptian sarcophagus; and where, 
according to computation, it must have remained for 
no less a period than 2844 years. The vases rem- 
tained a large quantity of dnst, supposed to be tiie 
decomposition of a number of grains of wheat, vetch, 
and peas. Some of the grains of wheat have been 
sown and fobnd productive, but the vetch peas have 
not germinated, the other pea resembling^ British 
culinary pea, has injthe above instance been tried 
effectually. The three peas were placed by Mr. W. 
Grinistone's gardener in a hot bed, and watched 
with great care. After some time one only was 
found to sprout,* it gradually increased in hei^t, 
growing like a sprout, and finsdly burst forth a beau¬ 
tiful white bloom with green stripes, having only 
four petals (an English pea having five), at the end 
, of each are three singular fangs. Each floWer was of a 
bell shape something like a convolvolus but not so 
large, from the centre of which the pods have shot 
forth and are now nineteen in number and fit to 
gather, and they are in shape something between our 
marrowfat and scymiter peas. They have of coufse 
not been tried, but it is believed they are suitable for 
culinary purposes judging from the blosSoms having 
been white. Mr. Pettigrew, and several eminent 
botanists, scientific and other gentlemen, have seen 
this vegetable phenomenon, and take great interest 
in it.— THmes. 


vegetable DYE-STUFFS. 

(Canlhiued/rom ptigf 168.J 

Anotta or Boueon o/the French ^ 

TTys substance, is obt^ed from a shrub origin¬ 
ally a native of South America, and now onlitvaM 
in Guiana, St. Domingo, and the E«»t Indies. It 
is termed the anotta itee, or SiAU ordiana. It sel¬ 
dom attiuns to more than twelve feet In height, 
the leaves are divided by fibres ot a reddWi-brown 
colour, they are four iochpa I 0 M, broad at the 
base, and tend to a sharpVWt. The sbrita hM like¬ 
wise fibres which )n ^uniuca an cottvertal mto ser¬ 
viceable ropes. , 

“The tree prodnees oblong bristled Rods, gowe- 
what resembling those of a mesnut; these are at 
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Aret of « beantifal rose-colonr, but as'Che; ripan, 
dmage to a dark-brown, and bnrating open, disphy a 
splendid crimaon farina or palp, in which are con- 
ttdiied frbm thirty to forty see^ somewhat resembling 
raisin stones. As soon os they have sieved at ma- 
tnrity, these pods are gathered, divested of their 
hnsks, and braised. Their pulpy substanee, which 
seems to be the only pait which .eonstitntes the dye 
is then put into a mstehi, with just enough water 
to cover it, and in this situation it remains for seven 
or eight days, or until the liquor begins to ferment, 
which som^mes requires as many weeks, according 
to circumstances. It is then strongly agitated with 
wooden paddlea and beaters, to promote the separa¬ 
tion of the pulp from the see^, this operation ia 
continued until these have no longer any colouring 
matter adhering to them. The tiquor is then passed 
through a sieve, and afterwards boiled, the colour- 
• ing matter being tlirown to the surface in the form 
of scum, or otheiwise allowed to subside, in either 
case it is boiled in coppers till reduced to a paste, 
when it is made up into cakes and dried." 

Another and more preferable mode Of extracdng 
the colouring matter from these seeds is rubbing 
them one against another under water, so that the 
mucilaginous and other impure matters contained in 
the interior of the seeds are not mixed with it. 
When extracted in this way, the colouring matter ia 
allowed to settle, the water drawn off, and theanotta 
left to dry. When prepared in this manner it has a 
fatty feel, and very homogenious and of a deep red 
colour, which changes to dark-brown by drying; ^ 
baa no taste, hot generally a disagreeable smell, 
which is not natural, but owing to at^e urine having 
|>een added to it, for the purpose of improving ita 
colour and keeping it moist. 

Muriatic acid has no action upon imotta ; chlo¬ 
rine discolours it; nitric acid completely decomposes 
it, giving rise to several eheinicalccompounds which 
have not been invevtigated. Sulphuric acid poured 
upon it in the solid, gives it a deep blue colour like 
indigo, which changes into a dark dirty green, and 
then to a blackish purple. 

Anotta contains two colouring matters; one yel-' 
low, the other red. They are very difficultly soluble 
in water, but easily in alkalis, and are by this means 
prepaied for dyeing. The alkali used it^carbonate 
of soda of potash, but cqminon soft soap does equally 
well, and for certain light shades upon silk and cot¬ 
ton, is superior. A quantity of anotta is prepared 
at a time, and kept as a aort of stock liquor; but the 
practice is bad os it sooiL becomes stale, and loses a 
great portion of its dyeing properties t it ought to 
^ ns^ when newly prepared. It is prepared aa 
follows: into a boiler capable of containing from 
ten to twelve gallona of water, is pnt 101b. wei^t<tf 
anotta, 31b ofcarbonatd.of aoda, and 21b8 of soft soap 
the whole boUed together until fhe anotta la all dis- 
■ohred. Cloth pot into \h}8 solution will be dyed a 
dark orange, and every tint of ahatle from an Orange 
to a light cream odidur may ho dyed by tilts solu¬ 
tion, by merelv using it less or more dilt^ aOcord- 
ftir lo the shade required; the doth feqoifes no p«- 
vlooe preparation i btft Ibr light thdaeO, the colour 
is brightened by havW a little sOm dissolved in the 
watMC a'l^ they are dyed; in this case the goods 
ate nvftOM wrought hr the Hquef for a littie, wrung 
out~4^ dried. The addltioh' of adds tarns the 
erffini^'dyed by anotta to a yellowish red, so that by 
pasting d piece of cloth dyed orange with anotta, 
throng a fittle acid water, it is turned into a )M»r- 


let, and so on down to a light salmon colonr. But 
it is 10 be regretted, that all the colours dyed by 
anotta are exceeciingly fugitive; and although neither 
acids nor alkalis can completely remove the colours 
given by this substance from the cloth, yet they are 
constantly changing and fedinr by exposure DO air 
and light, and consequently this substance ie very 
little used to produce a dye by itself in a cotton 
Rehouse, but as an auxiliary, or whaf dyers term, 
giving a bottom' to colours, os in the case of acarlet, 
the cloth ia first dyed orange by anotta, and a crim¬ 
son dyed above it by safflower, whuffi together pro¬ 
duces a beautiful scarlet. 

Tt is used in considerable quantity for dyeing silk 
and woollen the various shades of orange, salmon, 
nankeen, &c., the objection, just referred to, respect¬ 
ing its use for cotton are not so applicable to silk 
and wooiliin, probably owing to the superior affinity 
that animal substances have fbr dyeing agents, when 
compared to vegetable aubstanccs. 

Anotta is eminently fitted for dyeing the shades 
alluded to above upon goads of a mixed quality, such 
08 Canton crape. Batiste, and alt suclwcloth com¬ 
posed of cotton and silk, cotton and woollen, silk 
and woollen,—a kind of goods, which require a con- 
aiderable experience in the art, to be able to produce 
an equality of shade of every colour upon the differ¬ 
ent materUds. 

Caieekue. 

This is a dry extract prepared from the wood of a 
spec^ of sensitive plant named acacia caiechue. 
This Sttbstance was long considered as an earth which 
was found in Japan, and was consequently called 
terra Japanica. Its true ciMracter was first pointed 
out by Mr. Kerr, who published a paper, describing 
the process of obtaining and luanufacturing it from 
tite plant. This plant is indigenous to ^indostan, 
flourishing abundantly in mountainous parts. It 
grows to about twelve feet in height, and one foot in 
diameter, and is covered with a thick, rough, brown 
bark. The extract obtained from the tree is made 
from a decoction of the wood. As soon as the trees 
are felled, all the exterior white wood is carefully 
cut away, the interior or coloured wood is then cut 
into chips; narrow mouthed unglaxed pifoi are neatly 
filled with these, and water is added to cover them 
and r|ach to the top of the vessel. When tl^u is 
half evaported by boiling, the decoction without 
straining is poured into a shallow earthen vessel, and 
further reduced two-thirds b y^ bo iling. * It ia then 
set in a cool place for one day|!lRk(l'-e|^rwardB eva¬ 
porated by the heat of the sun, beiitg stirred several 
times during that process. When it is reduced to a 
considerable thickness it is spreaid upon a mat or 
olot^, which has been previously covered with the 
uhes of oow dung. This mass is divided with a 
string into quadrangular pieces, which are com¬ 
pletely drkd by being turn^ frequentlj^lf'tiiiMlia^ 
and are then fit for sale. It ia a brittle, compact solid, 
of a dark brown or chocolate colour ; has no smell, 
but a very stringent taste; is soluble in water ( eon- 
tuns a great aiqonnt of tanin, and a peculiar acid 
which has been named catechnic acid; it is the re¬ 
action of these with oxygen an^ other chemical agents. 
tiiat constitutes ita dyeing properties. A solntion of 
cueohne in water ia a i^utiful red brown cpionr, 
which will enable tiie tead«r to follow witi^ hia 
mind the action the following re-i^^ents with a 
solution of eatechne in water:— 

Acids brighten the cotours of the iohition^* ,, 
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Alkaline eubetanoea darken the solution which ia> 
crrasiis by standing. 

Protos^ts of iron gives an olive-brown preci¬ 
pitate. 

Peraalts of iron, olive-green with a brownish tint. 

Nitrate and sulptote of cop^r, turn the liquor 
yellowish brown, giving « precipitate by a short ex¬ 
posure. 

Acetate of”eopper, deq> brown precipitate. 

Salts of lead, ^mon colour predpitate. 

Tin salts, browish yellow. i 

Bichromate of potash, deep red brown preci¬ 
pitate. 

These precipitates are all insoluble, and have an 
attraction for vegetable and animal substances, so 
that catechue in the hands of the intelligent dyer 
becomes au igent of extensive application. It is 
but a few years since this substance was first intro¬ 
duced into the fancy dyehonse, as an agent for dye¬ 
ing permanent browns upon cotton yarn. Its in¬ 
troduction raised a coosidmble excitement through¬ 
out the trade, but the parties who introduced it had 
not a long monopoly, from their giving the uanie of 
the brown that of eateehut brown .• which at once 
betrayed their secret, and before long, catechue 
brown became common throughout tiie whole trade. 
Bat during the experiments to get at the method of 
dy^g brown, its application to many other colours 
became known, so that not only browns, ilut fawnt, 
drab*, olives, and blacks were all produced by cate- 
chne. 

When catechue is dissolved in boiling water it hrs 
a gummy consistence, so that yam cannot be dyed 
in this state. The addition of some metallic salt, 
such as the nitrate or sulphate of copper, sulphate 
of sine, ehlonde of tin, &c. destroys the gummy 
principle, so that some one of these salts must be 
added pnwious to dyeing yarns by catechue. The 
chemical change which takes place on the addition of 
tliese salts is not well understood. The explanation 
generally given, is, that the silt added, oxidises the 
catechue, producing an insuluiiie oxide which how- 
ever is soluble in a solution of catechue not oxidised, 
so that the salt added only oxidises a part, which 
remains in solution in the portion not OxidiW. We 
do not thint this explanation b correct, because the 
oxidation of catechue is its conversion into another 
substance of a darker colour; whereas the adflition 
of a little nibate of copper, for instance, renders the 
solution luhter, besides, the fixation of the colour 
upon the ywn dgpea^ upon its oxidation, so that 
the portionuWfRumd before going upon (he goods 
would neither idter in shade, nor produce a different 
shade from that it reodves In the solution. As an 
instance of this, if into a solution of eatechue in 
water, there be put sulphate of zinc instead of nitrate 
of copper, B piece of cotton put into this receives u 
lig ht buff jtr nankeen colour; if this is not passed 
cbMIf^a weak solution of Ume, and then exposed 
to the air, it absorbs oxygen, and in a flew hqurs 
becomta a dark permanent brown, little inferior to 
that dyed in the nsual way. Thefe ts however no 
doubt that the addition of a metallic salt faoilitatoa 
the oxidation of the catechue when upon the goods, 

To dye brown thepatechue it boiled in water tiQ 
dissolved. Let the boiling cease, then odd a little 
nitrate of copper, say that a penny-piece ii dksidved 
in two f^ls of.aqaafbr(Is, this wtU do IOUm of cato- 
chue. Ihe wbou ik wdl mikedsand the dotton hUb 
tnersed and allowed to remain in it tHI the aohition 
becotASb cold, generally otor n%ht; it it then te be 


token out and weQ wrong and ^ mtAf 

twenty minates in a aolutien of 
ash (chrome) at nearly a hoiltSV Id*** It W thSd 
wariied and finished thiongh « of wiWb 

sufSciently strong to stand a laihtf afllidaih»8fpa|» 
come out. This prodnem a vntjF lioh.iMana^MM 
brown, sad is alre^y tuperseding dtoPftiiff 
for the same cofour, bring neariy mui^y poWMWNlIf 
and much more easily obtained. The sbhd«%i^ 
ried according to the proportion of the ingtod^mitr 
used, so that a rich veuteriae or a dark olhwcdMl* 
may be obtained wirii e^oal GioiUty. \ 

We have now gone oyer the prinripalto|griiah% 
dyriog agents whi^are usedln toe dyring of cotton 
There are no doubt many others used in ^artl Of 
calico printing, and also in dyeing lUk and wooilipn, 
but we have idl along confin^ ourselves to what ia 
termed the feuoy dyriionae, and here the minend 
kingdom has in many instances superseded the vagd- 
tahk { so that we s^li have to devote a jkm pajmi 
to eubstancea in which the chamicri principles «t tho 
art will be much snore earily devekp^ aa toe aO' 
tare of toe auhatsaces and toetr re-ariioo with otoer 
mfaieral bodiea hava been more thoroug^y studied 
and explained than the vegcttole bodies. 


7b Ms Editor of the Magazine gfSeienei, 

Sin, 

Having had occasion a few days ago, to copy 
some engravings, &c., by toe Chromatype, I was'St 
a loss for a piece of plate glass to pot into tto frame, 
the only piece in my possession Mng a reflector be¬ 
longing to an old camera obscura and ground on one 
side, I at first rejected it, thinking It nearly ttsriess; 
but on being dissappeinted by a pieos of crown glass, 
1 was determined to give the former a trial, wiueh 1 
accordingly did; and much to my satisfkction, for 
the results excelled the Usual plan of usihg dear 
glass in two poinfl, first, the process was evidently 
accelerated, and secondly, the paper was acted ttpoh 
in a much more equal manner. 

The first result 1 can readily wxmunt fbr, in toe 
.sun’s rays, not bring reflected by tiie glass (the 
ground side being outermost), but was as it were 
absorbed, a term which I leave for t^tieUnu to toe- 
tify. But the second I must refer to you, and hope 
some of your scientifle correspondents w^ be tola 
to account for the same, v 

J, BURMAN. 

MASONRY. 

Walxino:—I n stone walling the bedding joints are 
usually horizontal, and tois should always indeed, 
be BO when the top of the wall is terminated, hwi- 
zontally. In building bridges, and in the mim'nry 
of fence walls upon iaclin^ surfaces, toe beddlDg 
Joints may follow the general direction ^ the peurk. 
The footings of stone wails should be conatevetod 
withastones as latge as may be, sqaated.aad of 
equal thicknesses in the eame course, im oatw should 
be hod to place the broadest bed The 

vertical joints of ah'Upper conrae gm atm to be.al* 
lowed to fall over thim below, that is» they be 
made as it is ^lled to trapt ^ jvslis of 

'the auperstcuiitarebe thto, toe stonjet eompqslRg toe 
foundatiou may beditoto^ to S^0g<h auf 

reach across each coiuNa.vpm ope sMe of the waU 
to the otoer. Whoa too veUo vn tMek, aodthm 
ia difficulty to prooDOtog atanos loog eno^ >to 
reach across the foondarions, every aecotid st^la 



174 


THE MAGAZINE OF SCIENCE.. 


th« eonrat may bo a whole stoae in breadth, and each 
internal may consuit of two stones of equal breadth, 
tint is, placing header and stretdier alternately. If 
those stones cannot conveniently be had, from one 
aide of the wall lay a header and stretcher alternate¬ 
ly, and from tlie other aide atkother series of stones 
In the same manner, so that the length of each 
header may be two-third<t, and the breadth of each 
etretcher one-third of the breadth of the wall, and so 
that the back of each header may come in contact with 
the back of an opposite stretcher, and the aide of that 
header may come in contact with the side of the header 
adjoining the said stretcher. In foundations of some 
breadth, for which ^nea cannot be procured of a 
length equal to two Airds the breadth of the founda- 
. tion, the works should be built so that the upright 
joints of any course may fall on the middle of the 
length of the stones in the course below, and so that 
tike back of each stone in any course may fall on the 
oolid of a stone or stones in the lower coarse. The 
fonodation should consist of several courses, each 
decreasing in breath as they rise by sets off on each 
side of three or four inches in ordinary cases, The 
number of courses is necessarily regulated by the 
weight of the wall aud by tlie size of the stones 
whereof these foundations or footings are composed. 
A wall which consists of unhewn stone is called a 
rubble wall, whether or not mortar is used. This 
species of work is of two kinds, coursed and un- 
coursed. In the former, the stones are gauged and 
dressed by the hammer, and thrown into different 
heaps, each contmning stones of the same thiekiiess. 
The masonry is then laid in horizontal courses, but 
not always confined to the same thickness. The un- 
raursed rabble wall is formed by laying the stones 
in the wall as they come to blind, without gauging 
or sorting, being prepared only by kno«king off the 
sharp angles, with the thick end of the scabbling 
hammer. Walls are most comngonly built with an 
ashlar facing, and backed with brick or nibble work. 
In London, where stone is dear, the backing is ge¬ 
nerally of briekwork 5 which docs not occur in the 
north and other parts, where stone is cheap and 
common. Walls faced with ashlar and backed with* 
brick or unconrsed rubble are liable to become con¬ 
vex on the outside from the greater number of joints, 
and, consequemtly, from the greater qinntity of 
mortar plac^ in each joint, as the shrinking of the 
mortar will be in propSrtion to the quantity j and 
therefore such a wall is inferior to one wherein the 
facing and backing are of the same kind, and built 
with equal care, even aupposing both sides to be of 
nncoursed rubble, than which there is no worse de- 
Bcription of walling. Where a wall consists of an 
asU^ facing outside, and the inside is coursed rab¬ 
ble, the courses at the back should be as high aa 
possible, and the beds should contain very little 
mortar. In Scotland, where there is abnndance of 
stone, and where the ashlar faces ere exceedingly 
well exerated, they generally btu^ with nneouned 
rabble; in the north of England, where they are not 
quite so particular with thw ashlar facings, they 
on much more particular in coursing the bakings. 
Coarse rubble aud brick backings admit of an easy 
Introduotion of bond timbrn*. In, good ^sAasonry, 
howigver, wooden bonda tiiould not be contbned in 
lengths o^dtbey of^ swaken tiie masonrv when 
med in great quantity, making the wall Imhle to 
beqd where, tiiey are inerted. Indeed, it is better 
io introduce 01^ such biUbU pieces, and with the 
dhm Of the wood perpendiculw to the fece of tlie 


wall, as are required by the fastenings of battens and 
dressings. In ashlar faring, the stones usually rise 
from twenty-eight to thirty inches in length, twelve 
inches in height, and eight or nine inches in thick¬ 
ness. Although the upper and lower beds of an 
ashlar, as well as the vertical joints, should be at 
right angles to the face ot the stone, and the face, 
bed, and vertical joints at right angles to the beds 
in ashlar facings; yet, when the ston'^ run nearly 
t)f the same thickness, it is of some advantage, in 
respect^ of bond, tliat the back of the stone be in¬ 
clined to the face, and that all the backs thus in¬ 
clined should run in the same direction; because a 
small degree of lap is thus obtained in the setting of 
the next course; whereas, if tlie backs are parallel 
to the front, no lap can take place when the stones 
run of an equal depth in the thickness of the wall. 
It is, moreover, advantageous to select the stones 
$0 tliat a thicker one and a thinner one may fol¬ 
low each other alternately. The disposition of the 
stones in the next superior pourse sfiould follow the 
same order as in the Inferior course, and every ver¬ 
tical joint should full as nearly as possible m the 
middle of the stone below. In every course of ash¬ 
lar facing in which the backing is brick or rubble, 
bond, or, as they are called in the country, throuyh 
stones should be introduced, their number being 
proportioned to the length of the course ; every one 
of which Stones, if a supeiior course, should fall in 
the middle between every two like stones in the 
course below. And this disposition should be stiictly 
attended to in all long courses. Some masons, in 
carrying up their work, to show that they have in¬ 
troduced a sufficient number of bond stones into their 
work, choose tlieir bond stones of greater length 
than the tluckness of the wall, and knock or cut off 
their ends afterwards. Bat this is a bad practice, as 
the wall is liable to be shaken by the foijce used in 
reducing, by chiselling or otherwise cutting away 
the projecting part, and sometimes with the chance 
even of splitting the bond stone itself. In piers, 
where thg. jambs are coursed with ashlar in front, 
every alternate jamb stone should go through the 
wall, with its bed perfectly level. If the jamb stones 
are of one entire height, as is often the case when 
architraves are wrought upon them, aLd also upon 
the lintel crowning them, of the stones at the ends of 
the courses of the pier which are to adjoin the archi¬ 
trave jamb, every alternate stone should be a bond 
stone; and if the piers be very narrow between the 
apertures, no other bond stones will be ilecessory in 
such short courses. When wide, the 

number of bond stones is to be proportioned to the 
space. Bond stones, too, most be particularly at¬ 
tended to in long courses above and below windows. 
Tht^ should have their sides parallel, and of course 
perpendicular to each other, and their horizontal 
dimensioBS in the face of the work should never be 
less than the vertical one. The vertical^imaaaj(jVi. 
receding about three quarters of au inch from the 
face of the work with a close joint, should widen 
gradually to the back, so os to form hollow wedge- 
like figures for the reception of mortar and packing. 
The adjoining stones should have their beds and ver¬ 
tical joints filled with oil-putty, from the face to 
about three-quarters of an inch inwards, and the re¬ 
maining part of tike beds witii well-prepared raprtar. 
Patty cement is very durable, ahd will remain pro¬ 
minent when manytatonn are in a state of dilapida¬ 
tion, tiirough the action of the atmosphere upon 
thetS. The use of (he oil-patty is at first dipgree- 



THE MAGAZINE OF SCIENCE. 


i7« 


able, from the oil spreading over the surface of the 
contlguoiK stones ; but after a time this unpleasant 
look disappears, and the work seems as though of 
one piece. All the stones of an ashlar facing ought 
to be laid on their natural beds. From inattention 
to this cirenmstance, the stones often flash at the 
joints t and, indeed, snch a position of the lamina 
much sooner ads^ thQ destrnctive action of the air 
to take place? w^er* Walls or insulated pillars of 
very small dimensions are to be carried up, every 
stone should be carefully bedded level, and Re with* 
nut concavity in the middle. If .the beds should be 
concave, as soon as the superimposed weight comes 
to be home by the pier or pillar, the joints will in 
all probability begin to flush; and it is moreover 
better, if it be possible, to make every course in, the 
masonry of such a pier or pillar in one stone. Wien 
large columns are obtained in a single block, their 
effect, from that circumstance alone, is very strik¬ 
ing ; but as this is not very often to be accomplish¬ 
ed, the next point is to have as few and as small 
joints as possible; and the different stones, more¬ 
over, ougbt^o be selected with the view, as much as 
po'^'^iblo, of concealing the joints, by having the 
blocks os much of the same colouis as possible. It 
will immediately, of eourse, occur to the reader, that 
vertical joints in columns are inadmissible.— Gwilt's 
Architecture. 

RAILWAY AXLES. 

At the meeting of the Institution of Civil Engineers, 
of the 23rd ultimo, Mr. GIvnn read a paper on the 
liiicture of railway axles, which he attributed to the 
<-()iist int sueccssiuti ot blows received bf the axles in 
tiMNLllmg. The action wa.s stated to be simibir to 
that ()| an axle laid on the edge of an anvil, and sub- 
i< ctedBa|[|||HeB of smart blows of a hammer, while 
ill coca^^HCition. The fracture presented the ap- 
peHr.iii9|HRle<in annular cleft all round, for the 
•'epth of hm an inch into the body, the centre part 
1i*‘Uig crystallized, and reduced so much |s to be un¬ 
able to bear the weight and ihe torsion to which the 
axle was subjected, by the pressure of the break on 
one of its ends. These observations had induced the 
Railway Company to apply the power of the break 
njion both wheels simultaneously, thus avoiding the 
ti^isioual strain. ^ 

coyrs SUB-MARINE BATTERY. 

Thb following P8oy taken from Miles’s National 
{\merican)<l^«fer for July, 1842., will be read 
with interest at this time when Captaiil Warner’s 
experiment has attracted so much notice. 

Mr. Colt made an experiment on Saturday, with 
his newly invented Sub-marine Battery, which was 
considered as highly satisliictory. The explosion took 
a ce mmaaite Castle Ckirden, and was attended by 
^“UTheavy, rushing sound; and a huge column irf 
water was thrown suddenly and violently to the height 
of twenty or thirty feet in the air. The can contaha- 
ing the corabnstibles was sunk under the hoik, and 
a wire conducted from it to the deck Of the North 
Carolina, some 200 or 300 yards distant. At tiie 
moment flxed, Mr. tfolt, on the deck of the North 

and quicker than thought, the ^eck was throwfrinto 
the air and scattered into fragments. A more com¬ 
plete experiment never was jArflfrmed. Tens of 
thousands of people witnessed it from the Battery,** 
AnofltEr accoimt eay i—Mr. Colt, having his Mag¬ 


netic Battery ready on tiie ^pute>M)e<^ oi (Mi 
the wires having been prepitM an<li»' wotWr 
nrcted with the explosive machi)aenmiM^,^0l>AN^ 
vessel, said to the gentlemen/^ I ainr«t^)i Idtdt IMitF* 
when, with the quickness of the 
vessel was blown vp into ten thdniRnd 
The euddenuesB with which frie veii«i, lAhftr Winpa 
pose to have been of some hundred tOMB bemlRtit 
aFpoored, woe more tike on optieai'’4yaB|l«h''^i«l 
reality; for in the twinklingof imm, thefRiiiM^ 
ftshion of the boat was chauged intonedhhntbl^ 
water and fragments. * *And now the soine'^t^ 
tdl hwds awarding to Mr. Colt th^pndM^ 
having struck upon a deviee thrt will be a mofU'eiMlh, 
tain protector to our ports and harbours against hiK 
voding fleets, than wowd sooreS of batteries g»d t(li«l|- 
of-war; for against thesd visible agents of deflmre, 
power can be mnployed and applied, but a^diatt^ 
immersed hidden and htefriMS agent, with po^ 
enough to reduce to atoms the proud^ naivy"flMt 
floats, in a moment, no power can be iqiphed, and 
no vigilance guard against its devastating effrete. ' 

In the same work, and in the next moikh. Ad- 
gust 27, we And the followiug " CMfe Svh,mtMne 
Battery.—Mr. Colt succeeded in the exhiUtian of 
his apparatus on the 23rd at WaAihgton, as wee 
witnessed by the President of the United States, 
heads of departments, members of Congress, pubUe 
officers, and thousands of spectators.” The eons*' 
quent proceedings in the House of R.^resenta(iVhe 
are reported in the following letter i ^[Toesday* 
August 23, 1842] “ Resolved, That the Secretoty i/ 
the Navy and he is hereby instructed, to render 
Mr. Samuel Colt facilities to test hie Sub-mdHne Bat¬ 
tery to an extent |[hich will settle the question, 
whether these can with ease and safety suecesstully 
be employed, as a power sufficient to destroy the 
largest class of ships of war when in motion, painfllig 
in or out of the herbour, without Me necsteify of ap¬ 
proach within reach of shot from gwu qf thh httg- 
est caftbrs) and whathei* continued operations of 
the destruction of one or more vessels can he efliset- 
I ed without renewing the means, under the exposure 
” of an advancing squadron; and whetiter the mme 
can be used for the defence of a harbokr, without 
endangering the passage in or out of othdT HtuU hos¬ 
tile vesSbls. And be it further resolved, That 
should Mr. Colt’s Sub-uterine Battery stam (he 
above tests, he is hereby autnorized to proceed, under 
the direction of the President, and the Secretaries 
of the Navy and of War, to fortify whatevo’ har¬ 
bour may be agreed Upon for (hat purpose, provided 
he will nndertake'the same at the mean cost of the 
United States steam ships, Missouri smd Miss&rippi. 
The necessary expenses to be paid 6nt of utf tngnnf 
in the Treasury, not otibierwise apinwprtoted.” 

On the motion of Mr. Mallory, Ae resolnjiic^' was 
referred to the Committee on Naval Aihfrat tet>|l tm 
Septembers, 1842, ”Mr. ATdier, from tite Cthfl- 
mitteeof Naval Aflkirs, r^Mwted the jothtresolttliim 
(in the Senate) of the Houit,’' tb attduMtt mtpeii-. 
ments on Colt’s Suh-marine / 

On Hie I4th bf October, aiio4h(d>'exp«riiMut> qtdte 
similar to that above referred tO,4io«|r|hiee id new 
Yotk, iu presenoe of the Setatetluy of War, A(^- 
taitt'Oeiferel Jams, u iMlimlier of ofll|pert of the 
Army end Navy, airil dfMHid Spectators.' 

TUS is the last noHey'o^ Hre Suhjeet whieb 14||ld 
in my file of AfUei’e'Jhmfsr, Whitm, hawdvetV''OMy 
comes down to Be|iiemter 25,18^. 
may or may tuA-lthve heea rince flmde.*^4A<M«HM. 
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COAL OAS. 


^ A VAPRH on the parifjrhif of «oal aii4 tite ap- 
" plfaiiiiian of the prodnots thmbf obtained to agii* 
mitoral and otlier purposee, amt kteljr read at the 
Inrtitation of Cm! En^neerti Aagm OoU. 

The procen eonaUti to pewbtf ^ 9“ through a 
Bolntion of aoTphOrie add. Of the strength of two 
and a half pounds of oil of vititol to 100 gallons of 
water, and bf a oonttouous supply of add, so that toe 
proper amount Of Awe add mi^t be abniys kq>t in 
toe reaself the whole of toe eesoionia in the gas 
was abstraotedi prevetttii^ the oorrostre effect of 
thia torpurity on the ffttoigs and metera through 
wfakh '» wna transpitted, and rtmdering the gas 
capable of bdng used itt dwelitogtoouaes, and also 
enabling the gna oompaniea to tse dry lime, toatead 
ofwetltme pttrillera.witoo!at produdng any nuisance 
on the opening of toe vessds, by whidi a consitor- 
able saving waa eShcted, while at the same tone 
sttlitoaty of ammonia of great purity was ditained, 
and of sneh a strragto, that the evaporation of one 
gallon produced el^ty ounces of tbu valuable sidt, 
instead of fourteen ounres, whidt waa the quantity 
rendered under the former process. The anther 
rorrahided by showing the advantage to agriculture 
by the appliention of this produce; he stated that 
vaitoos experiments upon an extensive scale had 
been tried with tois manure with great success; one 
example will suffice for giving an idea of its powers. 
One half of a wheat Add waa manured with sul¬ 
phate of ammanU, at the rate of owt. to the 
acre, and at a cost of £l. 2s.» the other half wi<j^ 
tile ordinary manure; toe latter produced only 23| 
bushels, Ibut the former under the treatment of sal- 
phate of ammonia produced A2| bushels. In* the 
discussion that ensued, to whiim Professor Graham, 
Mr. Cooper and many members took part, the ad- 
viatagei of the system were confirmed, and the 
necessity of its extension insnted tqKm. Ihe various 
modes of purifying gas, and toe ^ue of the pro¬ 
ducts obtaiurd for agricultural purposes, were can¬ 
vassed at length. It was stated that seeds steeped 
for forty hours to a solution of one pound of sul¬ 
phate of ammonia to one gallon of water, sown in 
nnmanured land, produced a heavy, crop, and re- 
nahied green during a dry season, vrhen evei^ other 
kind of vegetation became ydlow and ‘Withered. 
AUotlter remarkable leal;pre waa, that faded flowers, 
when pluth;;ed in a weak solution of sulphate of am¬ 
monia, were to B short time restored, end that plsuts 
sratored with it attained extraordinary health and 
beanty. The great foes resnlttog Aom am leakage of 
the gas torou^ the Joints end the pores of the cost 
iron t^pea, wes toadeutaUy mentioned, and it was 
stated that to some instances it had amounted to 
from flfl to 7fl per cent of the total quantity produ^; ^ 


BUBOR OF FAINTUfG SfllFS IN BLACK.' 
Tan 'Raguaie,* befom-mitotioaed, is pstoM blM^ 
a ootour, which by the «ny 

capnot M ^ geuendly tod mtot wt Ibr 

shipping; tim oppodtoMif pNbrbs sR 
toewisi^ hussafi;^£irilglym 
Ritoys strivtog at pto^ctog aquaSIty. A* Am- 
fore light tomes Atom the sna, it raptdtf foibibeB 
Ret eadfWpod govwnd with ittoltomes 

; stkinme Iqiree, end toasetoiently 
hi tos fatoldy opitoed. Where suah wood 

xlie water ode espentiou creates leaks, 
flRlMetMy> ptodnees decay. White, on 
'froth otmtRntog all the prismatte 



colours, has the least attraction for solar heat, and 
is consequently best suited for tois purpose. One 
example will be sufficient. About a dozen years 
ago H. M.'a ship toe * Exeelient' (formerly the 
* Bayni'}, of ninety-eight guns, was moored at 
Portsmouth, east and west, and therefore had her 
starboard side constantly exposed to the sun. 
That part painted bla^ beoame very leaky, while 
Rte corresponding portion on toe larboard side 
remained sound. White was painted over the 
iqiuradoblack part, upon which the leaks ceased, 
and although the vessel had begun to split in an 
eatonisbing degree, she became perfectly water¬ 
tight, and So continued. 


PRESERVING SPECIMENS OF PLANTS, OR 
OF ORGANIC SUBSTANCES GENERALLY. 
Dn. RiODKtL, of Louisiana, has found that, by 
wholly extractii^; toe moisture from the specimens 
to be preserved, which he does by means of unslacked 
lime, and then enclosing them in hermetically, 
sealed cases, they may he exposed to the light with¬ 
out in the slightest degree lOsing their -oolour. By 
carefully sutrounding iiesb specimens of Rhsa gdl- 
lica wito fine powder of quick-lime, in a close tin 
box, complete desiccation waa accomplished in a 
single day; and the flowers, when taken out, were 
found of tiieir natural shape and colour, but ^tiff 
and brittld'frora dryness. The rose, or other flower 
or plant, insect, Ac., so dried, is next pat into a 
case (like a wax flower), with a pane of glass in 
front, and the whole closed by means of putty, ao 
as to be perfectly uir-tight. Specimens of insects, 
fongi, fruits, Ac., are effectually embalmed in this 
manner; but the most practically important part of 
the discovery to the botanist is, that caeti, and 
other succulents, may be perfectly drito in a few 
days, and afterwards deposited in cai||flB[i|B glass 
fronts, with their form and colour pre- 

served.— Gardener’* Magazine. 


, VARIETIES. 

Population —^TTie following carious fact con- 
nected with toe lata Census is recorded in a recent 
number of the Edinburgh Review: —“The five 
largest commercial towns in England, viz., the 
Metropolis, Manchester, Liverpool, Birmingham, 
and Leeds, with their suburbs, contain within an aria 
of 96,000 acres, or nearly as possible toe area of 
Rutiandahire—« population equal to the total num- 
bers of the following sevente en pure ly i^ricnltnral 
counties—Bedfordshire, HuntingSi^flfliire, Suffolk, 
Sussex, Berkshire, Buckinfj^iuunshire, Cambridge, 
Cumberland, Hertford, Yor^hire, North and East 
Riding, Dorset, Rutland, Hereford, Oxford, West- 
moel«md, and Northampton, with all the county 
towns within them—Counties winch occupy an area 
of more than 10,000,000 of oorea, or ahpu lof toe 
whole extend of England; farther, thatth^p8f|ntr'‘ 
bitoto jof ton soma five towns is equal to that of the 
ifoole of Scotland wito its 19,000,000 acres. 

2h pretene Pms/.— 1. A close canvass bag, fill 
it wito yeast, then press out the water mid make it 
into cakes. I hove tasted bread mode with yeast 
preserved in this manner, ancUt has been excellent. 
The mode of nring it is to dilute it wito warm water, 
to whidt a little sttgu* and flour ue added. 2. Whisk 
the yeast to a froth, and then with a paint brush lay 
it on writing pSpar: oontinne coating the paper, 
every time it dtire, Until a cake ia formed; toen 
divi^ it into iquaNS irith a kirilB. 
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• THE CHIROGYMNAST, OR FINGER 
EXERCISES. 

(CimtiHved from ^ 

3. THfs exercise is intetxied to facilitate the eleva¬ 
tion of the thiisl finger, by distending the flexible 
muscles of the hand. It is jnade of wood, end one 
end is fixed to the board by a hinge. 

The apparatus resembles a ladder, the steps l)eing 
represented by small rollers, and the exercise con- 
sists in placing the hand flat on the board, with the 
third Anger on fhe apparatus previously elevated by 
the upright pieces ofwood, as shewn in the engrav¬ 
ing ; and pushing the hand forward trying to reach 
if possible the most elevated of the rollers. Repeat 
this exercise until it can be made without effort, 
when it may be madomore difficult by a farther ele¬ 
vation of the board. 

Itjmll be found a most useful and improving ex- 
ercisIL strengthening in an astonishing degree the 
weaken Anger on the hand. 

4. This apparatus exercises both hands at the 
same time, and is intended to give a ctreater facility^ 
to the third and second Anger, by raising them up; 
it produces on the Angers the same effiect as the 
preceding exercise; and also gives more strength, 
by developing the contracting muscles. 

It is made of a tube (rf wood, or bra.ss, Axed into 
the board; in this tube is inserted a triple nut and 
screw, made of brass; at the upper end of this screw 
is fastened in the middle, a piece of wood eight 
_ inches in length by means of a pin; and at eacli end 
of this piece of wood, a leather strap is screwed, 
so as to form a bow, or stirrup. 

Place the end of the third joint of ea^ Anger in 
each leather strap, and placesthe ends ^ the other 
fingers on the board, holding the wrist high, and 
keeping the hand in the same position as if you were 
playing On the Pianoforte. 

Begin the exercise by lowerin^'the third finger of 
the left hand, until it leans on the board, this low¬ 
ering of the left-hand third finger will necessarily 
cause the right-hand one to rise; and afterwards 
lower the third finger of the right-hand, until it; 
touches the board ; and this sec-saw movement will 
cause the third Anger of eacli haml to rise alter¬ 
nately. 

Repeat this exercise until it can be exelSuted with 
the greatest rapidity, ai^d always avoid raising the 
other fingers from the board. 

To make this exercise more and more difficult, 
the piece of wood to which the leather straps are 
fastened, nj^ust be raised gradually, by umscrewing 
the brass screw, that is to say, by turning it from 
right to left. 

fi. This apparatus consists of three Kano keys, 
having notches at the baiflt, upon each of the keys is 
a spring of brass: in placing the spring in one or 
other of the sev^al notches, the key wfll be made 
harder. Thus, to exfOxase thS first, seoopd, and 
third Anger, the cmtespottdBng'h^s to tbe firn and 
second An^ must be made easy, whilst the key for 
the fliird finger must be tna^hmder. It is easily 
pmccived that, by pnetistngra Riese kws Of «n- 
resistaaco, two may tmd one hard, toe finger 
^t snikctt t^ hard key rnkst acquire greater 
shcengith ^on those whidi by prSctNng on spft or 
easy O j ^ j,whidi have not at all their powers de- 

jJ^pPmMthis exercise, pl«^ Rib hollow of the 
the hand a(qiporter,'W that the fingers 
imicb ate W be cxcrcis^ may tod<^ the keys, tak¬ 


ing cire that the Other two fingers may lean on the 
1)0 «rd. 

fi. This Aj)para(us is the smallest that composes 
fhe Chiroffymnaet, and ought nevertheless to pro- 
dnee results quite as advantageous in developing Uie 
flexibility of the hand. 

The third finger, which has hitherto been only 
exercised by the aid of the different apparatus, ought 
now to be left to act and aci^iiire the facility of rais¬ 
ing itj^elf to any height desired. 

Tlie part intended for this evereisc is a small piece 
of brass screwed into the board of the Chirogym- 
nasf. 

Place first the fingers on the board, holding the 
hand as if playing on a Pianoforte, with the exrcp- 
tion of the third finger, the end of which must he 
placed on the brass oval nob, which piece of brass 
may be heightened or lowered by means of its 
screw. 

The exerciser consists in making the third finger 
strike on the board, forwards and backwards, by 
passing over the brass ov..l nob witlioq^ toueliing it. 

Raise the brass nob by unscrewing it, so as to 
augment the difficulty progre.ssively. The use of 
this apparatus can be varied, by repeating the same 
movement from right to left, as if a cadence on tho 
Piano were being executed with only one At.gci, 
and parWeularly with the third, whilst the otin'rs 
were iM’cupied in holding an accord plaqvee, which 
must be imitateil by keeping the fingers eonsf.intly 
leaning on tlie hoard of the Chtror/ymnatf, and p.irt- 
ing them as niui-h os possible one from Ihe other. 

Observe during every v.irLition of this exerrise, 
that it is ^jnly (he extreme end of the finger that 
must pass over tlie brass nob. 

7. Notwithstanding the tliird finger, by the aid of 
the foregoing apparatus, has obtained the^advantsige 
of moving in every direction, there yet remains 
something to be done to complete its eduration. 
This has been provided for hy the exercise No. fi, 
which by offering an obstacle to the raising of this 
finger, strengthens the muscles vrhich help to r.u.se 
it. This apparatus is in direct opposition to No. 5. 

It is made of a piece of wood fixed to the board, and 
a key, or a lever, is adapted to the boa* I, by me.ins 
of a screw with a head. This key can be lowered or 
heightened, according to the age oi length of (he 
fingeft of the person exercising. This key is co¬ 
vered with leatlier in front, and provided with a 
spring in the back part, which spring serves to bring 
down the key towards the boifti^ raised, 

and for the purpose of n-ndering it harder to raise. 
Pl.ieu the hand ip tlie position before recommended. 
Take care to put the first joint (nearest the hand) of 
thg third finger exactly underneath the leather co¬ 
vering, which is on the extreme end of the key, and 
be particular to place all the Angers on tlie board. 

The exercise consists in elevating thcflbirMnfHu-. 
aa high as possible, exactly as in No. fi exercises. 
Qbaerre, above all, tliat neither the wrist, or lower 
arm, makes the slightest movement, that none of 
toe other fingers leave their place, that i.s to say, 
they must nanain stationary on the board of the 
Chirogynmaet. 

The strength of Uie yes'stithce produceil by the 
spring, should be progressively augmented by means 
of the small button, which is on the lap of the key, 
and moving itliacl^ards or forwards’, the key will 
be rendered more and more difficult to raise. The 
third finger being i equired to raise this key the 
first joint (nearest the hand) without moving, the 
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wrist or lower arm, whilst the other fingers are placed 
on the hoard, cannot fail to acfjuirt! tlic icreatest iii- 
Ucpi-ndence of action.. 

8. The last e.\erciae is intended more os a means 

of comparing the different degrees of extension ac¬ 
quired by the different gymnastics. It can also serve 
to exercise the thumb, by passing it under the first, 
sepond, end third effdct whu>h, each of the 

ten fingenr'ttiub't b'e-maeifd between each of the ten 
spaces inhaid on the i)oard of the Chiroijymnant. 

The tbutub mast be trained to pass successively 
under the first, second and third finger, and even, 
if possible, under the little linger, which can be 
. accuinpliidied by pushing the thumb with the other 
hand, taking earc to bring it in its first position 
each time. 

Ohserve attentively. In performing this exerei^, 
to keep the elbows close to the waist. 

9. Tins gymnastic is intended to exercise the fin- 
gers of the one hand, by rqieatiiig successively the 
same note with the second, third, fourth, or fifth 
finger. It is made of a key, a hammer, a check 
chcapeincnt, He., ffec. On this gymnastic must be 
exereisud all the different modes of repeating a note, 
practised by the best masters, taking care to strike 
firmly and .distinctly, with each successive finger, 
without moving the wrist or forearm. T/ie joints 
of the fingers are ontg to be used in this exercise. 
The distinct strike wliich the hammer strike! on the 
copper or brass button will better euible the pupil 
to judge of the regular succcsbiou of pressure, on 
each note, than could be ascertained by the smoothly 
covcreil hammers of a Pianoforte, which is put in a 
con.itant vibration by repeated .strokes. 

To make the key iiarder to strike, tliessmall but¬ 
ton, wliich is behind the key, must be tightened. 

It is not proposed to confine the different exercises 
that can biAnadc on the several parts which com¬ 
pose the C/urogymnast, to those only which have 
been defined.* Each person can vary the different 
eoiubiiiatiuus, according to his views, or the size of 
(he hand. Thus the exercises can be varied ad in- 

finilUM. 

It is recommended that the exercises be used morn¬ 
ing and evening, at least 5 minutes,on each apparatus, 
and by prcfereiu’e, before playing on the Piano, or 
any other Instniment. Avoid, on principle, making 
lhc»excrciscs too difficult. It cannot be too ^uch 
recommended, to render the difficulties on the differ¬ 
ent exerci5|s gradual, and to leave the exercises 
during several day|j,,gin each degree of difficulty, 
without conti^fSfly altering it. 

The invention has received the apiirobation of most 
of the scientific performers on the Piano, as may be 
seen by a long list of testimonials which the Inventor 
has in his possession. 

^ BARK. 

/H2“foIlowing is a description of the method of 
bark peeling, and the mode of disposing of it, ip 
the North of England:—In a general way large loti 
of oak timber are sold standing, the purchaser being 
obliged to have it all removed within a specified ‘ 
time; and, therefore, at the proper season they 
employ a number of skilful woodmen to fell the 
timber in a workmanlike manner, not haggle and 
hack, as. in some of the midland and southern 
counties, but cutting it by the axe, as low as passible. 

A number of boys follow, cutting off such branches 
as are worth peeling, which work is gencraliy per- 
formi^tiy women, many of whom are more expert 
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than the men. Tlw ‘ ,i 

space MiNiig hdd_,__ - 

or tw^g^pi^rs apart, and «pppdiri^<l 
distanc^wSm the gtxmnd; hj t|ie 
cfoven or forked stakes, 

.which stakes, and also the lidls,. w 
amongst the peeled timber. 
scaffold the bark, is usually dry 
three weeka, whenit licart^ to 
ill stacks in the openAir, which if.aUWttd W-k, ^ 
long, will require to bh covered wl^ a ninyati 
oi'scrayv; but it is usually pjrep^d 
tanneris by being cut into snai^l ple^ of noV'hj^m 
(ban three OT four, hiphes across, ^ mossy 
pieces beiI^{ preyrowly scrapd^ or,|mf^ *wky*,' 
is then put up in sacks end wt^h^ sold ] 
weight, not by the. unaeijj:^' measiiriiig^l,- 

The Intended ppndjnser genially examines ft befSri^,. 
putting it in the sacks^ Ihtd if,.^ price be 
the seller delivers ft wbCP it Gewnd^,..''! 

peaking, the. tanners of Newcasw, Sppderlailul, tjM., 
Darlington, arc all tpixioos-'^'uhMh good'hpn>e*.| ' 
grown. Last year the si^le Wa* ■ 

per ton, and me eipenses against , ft 
11. &s. to 21. I5s. per ton fOr.i^ing (ipoludiiig 
feUiiig of the trees), lOS. p.!^‘.j6«ip‘,for chopping, ind. 
15s. per ton for carting ft the house, .apd.ftom . 
thence to its final delivery. ' . . 


GUNPOWDER. 

Gonpowdur is a medumical combination of liftrei 
sulfiliur, and charcoal; deriving the inte^ftity of ifil. 
explosiveness from the parity of its c(Mi^tftaeoh(;thc .. 
proportion in which they are mixedi and the inti¬ 
macy of tlie admixture? 

1. On the nitre, —Nitre may be readily |mrifiedi’ 
by solution in water and crystallization, from thh 
muddy particles ai^ foreign salts with which it is 
usually contaminated. In a satu rated aqueous solti- 
tion of nitre, boiling hot, tlie temperature'ft 240“ 
F.; and the relation, of tim salt to its solvent is fo 
weight as three to one,'by my experiments: hot fivO 
ft) one, ns MM. Botfoe and BiSHnlt have 'stated. 
We must not, however, adopt the general language 
of chemists, and say that three parts of tjftr* VK , 
soluble in (|uc of the boiiit^ water, sinoC ^ 
has ^ much higher heat and greater solvpnt 'pOwelr 
than fliis expression implies.* , , 

Water at 60° dissolves only one-f<>u<^ of it* 
weight of nitre; or, more exactly, this sjituikfed 
solution contains ,21 per cent, of S^t. ' Its Spei^c 
gravity is 1*1415; 100 piuts ;feyolttme of the ftko 
constituents occupy now 93i21 .]^(s. M»ese 

data we may perceive that liWe advantage co'^d hi ■ 
gained in refining crude niifire, by making a hbpni;- 
hot saturated solution of, it; since,ph Ciaift^,,ink' ^ 
whole would concrete into a moijft Sali^ - 

'sisUng by weight of 21- pai^ of 
part of water, holding J of «ftt ,ih 
bulk of y of salt, with aboiit J .‘of %h|j f 
specific gravity of nitre is‘^2*(H)h| or 
double of water. . ft'ft better, ifte' 

equal weights of S8%etrd and wah^ id thaki^t'jhsl 
boiting-h^ solution.,; ,;When 'filt^ed Kqujwft'’ 
allowed to cool siiiii^W ^css than three- 

fourths ««f the nitruim toping in negulaf crystals; . 
while the foreign wits that were present v^l ren^ 
with fully one-fourtft nitre in thC mother 
On redissolvittg tlufte.iftystals with heat, in aqouf,; - 
two-thirds o( UMir'yin^ht of water, a soltttkm,^^®', 
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femlt, ftom which crystalline nitre, fit for every 
purpose, will concrete on cooling. 

As the principal saline impurity o{;4||betre is 
mariate of soda (a substance scarcely ^filSl^soluble 
in hot than in cold water), a ready mode' thence 
arises of separating that salt from (he nitre in mother 
waters th^t contain them in neariy equal proportions. 
Place an iron ladle or basin, perforated with small 
holes, on the bottom Of the boiler, in which the solu¬ 
tion is concentrating. The mOriate, as it separates 
‘ by the evaporation of the water, will fall down and 
fill the basin, and naay be removed from time to 
time. When smalt needles of nitre begin to appeaf, 
the aolntion must be run oil' into the crystallizing 
cooler, in vyhich moderately pure nitre will be ob¬ 
tained, to be refined by another similar operation. 

At the Waltham Abbey gunpowder works the nitre 
is rendered so pnre by successive solutions and cry¬ 
stallizations, that it causes no opalescence in a solu- 
tlon of nitrate of silver. Such crystals‘are dried, 
fused in an iron pot at a temperature of from 500° 
to 600° F., and east into moulds. The cakes are 
preserved in casks. 

About the period of 1794 and 1795, Under the 
pressure of the first wars of their revolution, tlie 
French chemists employed by the government con¬ 
trived an expeditious, economical, and sufficiently 
effective mode of purifying their nitre. It must be 
observed that this salt, as brought to the ranpow- 
der-works in France, is in general a much cruder 
article than that imparted into this country from 
India. It is extracted from the nitrous salts con¬ 
tained in the mortar-rubbish of old buildings, cspeco- 
ally those of the lowest and filthiest descriptions. 
By their former methods, the French could not re¬ 
fine their nitre in less time thf/i eight or ten days ; 
and tlie salt was obtaine.d in great lumps, very diffi¬ 
cult to dry and divide; whereas the new process was 
so easy and so quick, that in leas than twenty-four 
hours, at one period of pressure, (liie. crude saltpetre 
was converted into a pure salt, brought to perfect 
dryness, and in such a stiite of extreme division as 
to supersede the operations of grihding and sifting, 
whence also considerable waste was avoided. 

The following is a brief outline of this method, 
with certain improvements, as now practised in the 
eitubliskment of the ' Administration dcs poudres et 
saljpfitres,’ in France. ’’ 

I'he refining boiler is enlarged over night with GOO 
kilogrammes of water, and 1200 kilogrammes of 
saltpetre, as delivered by the salpStriers, No more 
fire ia applied than ia adequate to effect the solution 
of this first charge of saltiretre. It may here be ob¬ 
served, that such an article contains several deli- 
qu aceot salts, and is mneh more soluble than pure 
nitrje. On the morrow morning the fire is increased, 
and the boiler is charged at different intervals with 
fresh doses of saltpetre, till the whole amounts to 
.1000 kilogrammes. During these additions, care is 
taken to stir the liquid very diligently, and to skins 
off the froth as it rises. When it has been for liome 
time in ebuUitiion, and when it may be presumed 
that the solntion of the nitrous salts is efimted, the 
muriate of soda ia scooped out from the bottom of 
the boiler, and certain afiurions or insperaions of 
cold water are made into the pot, to quicken the 
precipitation of that portion whicli the boiling mo¬ 
tion may have kept afloat. When no mote is found 
to fgU, one kilogramme of Flanders glue, dissolved in 
a sufUcient quantity of hot water, is ponred into the 
boiler; nux(»ire is thoroughly worked together, 


the froth being skimmed off, with several successive 
inspersions of cold water, till 400 additional kilo¬ 
grammes have been introduced, constituting alto¬ 
gether 1000 kilogrammes. 

When the refining liquor afiords no more froth, 
and is grown perfectly clear, all manipulation must 
cease. The fire is withdrawn, with the exception of 
a mere kindling, so as to m^tain the temperature 
till the next morning at about 88° C/>= 190'4 F. 

I This liquor is now transferi'ed by hand-basius into 
the crystallizing reservoirs, taking care to distnrb 
the solution as little as possible, and to leave un¬ 
touched the impure matter at the bottom. The 
Contents of the long crystallizing cisterns are stitred 
backwards and forwards with wooden paddies, in 
order to quicken the cooling, and the consequent 
precipitation of the nitre into minute crystals. These 
are raked as soon as they fall, to the upper end of 
the doubly-inclined bottom of the crystallizer, and 
thence removed to the washing chests or boxes By 
the incessant agitation of the litiuur, no large cry- 
stals of nitre can possibly form. When the temper¬ 
ature has fallen to willnn 7° or H° F., pf the a])art- 
ment, that is, after seven or eiglit hours, all the 
saltpetre that it can yield will have been o))taitied. 
By means of the double iuward slojie given to the 
cry.stallizer, the supernatant liquid is collected in 
the middle of the breadth, and may be easily htded 
out. 

The saltpetre is shovelled out of the crystallizer 
into the washing dicst, and lieaped nji in them so as 
to staitd about six or seven inches above the upper 
edges, ill order to allow for the suhsidence winch it 
must experience in the washing process. Eacli of 
these chests being thus filled, and their bottom holes 
being closed with plugs, the salt is besprinkled from 
the rose of a watering-can, with succes'sive quaiUitu's 
of water saturated with saltpetre, and alsty-with jmre 
water, till the liquor, when allowed to run off, indi¬ 
cates by the hydrometer, a saturated .sqlutiou. 'I'hc 
water of each sprinkling ought to lemuin on tlie 
salt for two or three hours; and then it may be 
suffered to drain off through the pliig-lioles bdow, 
for about nn hour. 

All the liquor of drainage from the first w'atering, 
as well a.s a portion of the second, is sj't aside, as 
being eonsiderably loaded with the foreign salts of 
the nitre, in order to be evaporated in the sequel 
with the niotlier waters. The last portions are jire- 
served, because they contain almost nothing but 
nitre, and may therefore serve to wash aifcther dose 
of tlint salt. It has been provet(h/y"aiaiji"ricnce, that 
the quantity of water employed in washing need 
never exceed thirty-six sprinklings in the whole, 
composed of three waterings, of which the first two 
consist of fifteen, and the last of six pots -- 3 gal¬ 
lons £.; or in other words, of fifteen sprinklings of 
water saturated with saltpetre, and twenty-one of 
pure water. **■ 

The saltpetre, after remaining five or six d.ays in 
the washing chests, is transported into the drying 
reservoirs, heateA by the flue of the nearest boiler; 
here it is stirred up from time to time with wooden 
shovels, to prevent its adhering to the bottom, or 
running into lumps, as well as to quicken the dry¬ 
ing process. In the course of about four hours, it 
g^ts completely dry, in which state it no longer 
sticks to the shovel, but falls down into a .soft pow¬ 
der by pressure iu tfie hand, and is perfectly white 
and pulverulent, li. is now passed through a brass 
sieve, to se|>arate any small lumps or foreig^par- 

V 
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tides acniJentally presemt, and is then packed up in 
bags or barrels. Even in the shortest winter days, 
the drying basin may be twice charged, so as to 
dry 700 or 800 kilogrammes. By this operation, 
the nett produce of 3000 kilogrammes (3 tons) the# 
refined, amounts to from 1750 to 1800 kilogrammes 
of very pure nitre, quite ready for the manufacture 
of gunpowder. 

, ;The mother watei| are next concentrated; but 
into the)** management it is needless to enter in this 
memoir. • 

On reviewing the above process as practised at 
present, it is obvious that, to meet the revolutionary, 
crisis, its condnetnrs must have shortened it greatly, 
uiul have been content with a brief period of drain- 
uge. 

2. On the mlphur ,—The sulphur now imported 
into this country, from the volcanic districts of 
Sicily and Italy, for our manufactories of sulphu¬ 
ric at'id, is much purer than the sulphur obtained 
by artificial heat from any varieties of pyrites, and 
may, therefore, by simple processes, be rendered a 
fit coiistiluupt of the best guripowder. As it is not 
our purpose hero to repeat wbnt may be found in 
eoiiiuion chemical compilations, we shall say nothing 
of the sublimation of sulphur ; a process, moreover, 
much too wasteful for the gunpowder-maker. 

ifluljihur may he most easily analyzed, even by the 
nianuiacturer himself; tor 1 find it to btSsoluble in 
one tenth of its weight of boiling oil of turpentine, 
ai 316“ Fahrenheit, forming a solution which re¬ 
mains clear at 180". As it cools to the atmospheric 
teinjieratiirc, heimtiful crystalhim needles form, which 
may he washed sullieieiitly with cold aleoliol, or even 
tepid uater. 'J'lic usual impiirities of«tbe sulphur, 
which arc carbonate and sulpliate of zinc, oxide and 
Siilpbui’ct of iron, sulphurct of arsenic and .silica, 
remain luiaffectcd by the volatile oil, and may be 
sejiarately cliinniuled by the curious, though such 
separation is of little practical importance. 

Two modes ot retiiiiug sulphur for the gunpowder 
works have been employed; the. first by fusion, 
the second by distillation. Since the combustible 
solid becomes lus limpid as water, at the temperature 
ot about 23U“ Fahreiihcit, a ready mode offers of 
•removing <tt once its denser and lighter impurities, 
by subsidence and skimming. But wo may take the 
lt))crty of observing, that the French meltiij^ pot, 
as described in the elaborate work of MM. Bott<5e' 
and Uifi'ault, is sitigulai ly ill-coiitrived, for the fire 
is kindiei^riglit under it, and plays on its bottom. 
Now a pot ktiMiibiiidcnce ought to be cold set; that 
is, should have its bottom dart imbedded in clay or 
mortar for four or six inches up the side, and be ex¬ 
posed to the circulating flame of the fire only round 
its middle zone. This arrangement is adopted in 
many of our great chemical works, and is found to 
he very advantageous. With such a boiler, judici- 
•■s-’wlyflie.ifPd, I believe that crude sulphur might be 
niailc remarkably pure; whereas by directing the 
heat against tiie bottom of the ves.st'1, the crudities 
aie tossed up, and incorporated with the mass. 

The sulphur of commerce occurs in three prevail¬ 
ing colours ; lemon yellow verging on green, dark 
yellow, mid brown ygllow. As these different sliadcs 
result from the. different degrees of heat to which it 
lias been exposed in its original extraction on the 
great scale, we may thereby judge to what point it 
may still be heated anew in ihc refinery melting. 
Whatever be the actual shade of the crude article, 
the sJtAifthe refiner consists in regulatiug the heat, 






so that after the opei^dt£;It 
yellow |»e, indiulng somewKitt w, 

In .iiiBS hk to accomplish this pui^ 

BhoahlraS?8t be sorted according writiit' 
if a greenish variety is Wi he 
has been but little heated tn. ’its 
sion may be urg^ pretty smmrtlyv ot w 
be kept up till eway. thing it fey' , 

most layer. , • . 

Sulphur of a strong yellow tinge cansot.ljii^^- 
great a heat, and therefore the fire must 
drawn whenever three four^. of the wholeg^/B^i'' 
beert melted. 

Brown-coloured brimstone, having been 
somewhat scorched, should heated as lltta' 
possible, and the fire may be removeil as gboiti|a 
one half of the mass & ftised. 

ITa lie 'contimtte4.] ■■ 


ARTES1AN« WELLS AT SOUTHAMPTON. 


Durlno the .meeting of the Royal Agrknitural ■ 
Society, Of. Buckland delivered a lecture on Arte".: 
sian wells, and in particular on that whi(^-is now 
in progression at Southampton. ‘ Though ttucom* 
pleted, it is a work of immense' mogidtude, viein^.,'. 
with the great well at Grenelle, by which Paris has 
been lately supplied. The depth of the Southamp¬ 
ton well is at present 1,300 feet. The shaft descends''. 
through 78 feet of alluvium, 300 feet of clay similarf) 
to the. London clay (which is a general substratum 
iu fhc Southampton basin), and through another '• 
100 feet of plastic clay, before it reaches the chalk, 
Airougb which it descends 100 feet still further. 
Thus from tlip surface a well has absolutely b(%n 
built downwards nearly S70 feet, and under such 
difficulties from irrejularities in the strata that four 
iron cylinders have been placed in points where no 
attempt at masonry could have proyed successful. 
Not the lea-st .sjjigular part of this work is the 
manner in which this undei^round well has been 
built fi-om the summit level downwards “ into the 


very bowels of the land." This is a matter, however, 
which it would be tedious to describe; suffice it, 
therefore, that after reaching a depth of nearly 600' 
feet, the operations of the masons were suspended, 
and the boring-rods were brought into operation, 
and employed until through tlieir instrumentality, 
the conti-aetors have remind a depth of 1,300 feet. 
As might be expected, the supply of water is 
already abundant, It now rises to within 40 feet of 
the surface, and by the aid of powerful steam-eugines 
no less than 55,000 gallons a day are literally poured 
into the town of Southampton. It is expectbl that 
the water will soon rise to the surface, when the 
supply will be immen.4ely. larger than eymt thlv., 


VEGETABLE EARTHS AND MINERAL 
EARTHS. 


To analyse soils is peculiarly the province of the 
opersitive chemist: but when,this task is completed 
however successfully, ttpthing nsefi.l. ia achieved 
without the additional nieaus qf aacektainiitg the 
properties of the ingredients wmoh enter, into their 
composition. Now, of the vsfiqus substances which 
cliemists classify under the tpym of earths, there are 
few wKich hove not already beifo ibund to be nothing 
more than mineral oxides;' that is, min^fals reduced 
to their piesent iqjfiearauCo by the mere absorption 
of oxygeu, and the presumption is tliat all arb so. 
Thus, Kir Humphry Davy reduced potass fo its 
primeval mineral state, from wltidi, on being atfoW^ 



182 


THE MAGAZINE OF SCIENCE. 


to absorb oxgen from the atmosphere, it immediate¬ 
ly reverted into potass again. Hat these 

earth$ we everywhere find (except it be waShWaway 
by rain or removed by other causes) a ligh^^t of 
mould, which used to be called garden earth, but 
for which we hope to find a more appropriate name. 
It is in this portion of the soil th^ we know the 
principle of fructibcatlon to reside; and that, even 
when mixed up with other earths, as in some degree 
it always is, vegetation is luxuriant as it predomi¬ 
nates. Now, this eaith differs entirely from the 
earths classified by chemists, inasmuch as it is not 
tile mere oxydisation of a miueral, but the decom¬ 
position of vegetable and animal matter. That such 
is the ease we might fairly infer from daily observa¬ 
tion ; but Bdffou gives us a remarkable proof on a 
lai^e scale. “ I have frequentlj observed,” he says, 
“ on a Roman way, which crosses Burgundy tor a 
long extent, that there is a bed of black earth of 
more than a foot thick gathered over the stove pave¬ 
ment, on which sever^ trees of a considerable size 
are supported. This 1 have found to be nothing 
else than earth formed by decayed leaves and 
branches which hare been converted by time into a 
black soil.” Looking then to the vast difference 
between the bases of the mineral earth, and Hie 
basis of this ” vegetable earth; ” end looking to 
the simple and uniform means by which Nature 
ever re-produces vegetable life, it is by no means an 
extravagant, though novel suggestion, that the vege¬ 
table earth alone is the store from which vegetation 
is renewed, and that the mineral earths, to say the^ 
least, are inert in the process. From the latter, 
what can the vegetable draw proper for its nutri¬ 
ment, except their oxygen; against wliich there are 
two objections, first, that their affinity for their 
oxygen is probably too great for the colls of vegeta¬ 
tion to overcome •, and secondly, that Nature, who, 
however bounteous, wastes nothiyg, has already 
supplied the vegetable with a ready and en.sy supply 
of oxygen from the atmo.sphere. That plants will 
become tinctured by miueral solutions is true, but 
it is equally true that such a tincture contributes to 
anything but to tlieir nutriment.—\Vell, allow that 
the mineral earths must be inert in vegetation, ns all 
direct reasoning and natural analogy should induce 
us to conclude, and from thence it is n& greaS stretch 
to suppose that some of them at least may be posi¬ 
tively deleterious. But it so, why do we so fre¬ 
quently. and with so much evident success, mix 
mineral earths with the staple vegetable earth, to 
the improved fertility of the latter? Why, for 
instance, to some light loamy Jaiids do wc benefici¬ 
ally apply clay (alumen) as a manure ? This ques¬ 
tion must be answered by another, upon which the 
whole problem deptnds. Do the mineral earths, 
after all, act on the vegetable earth as manures f 
Do they not act in a different and more simple 
manner? There is no obvious reason why they 
should act positively gs a manure, but there is a 
strong natural reason why they should act negatively 
by another process. We always find the vegetable 
earth, wherever the hand of maO has been, alloyed 
with some mineral earth; and, if our supposition be 
correct, that a mineral earth per se is injurious to 
vegetatiosii.lt is the essence of noxious matters, that 
there the same kind which, from their 

very iwiity, they seize upon and render inactive; 
ana in this ntutnnec the application of a mineral 
earth may assist the vegetable earth, not by positively 
adding to its powers of fertility, but by neutralising 


some other deleterious earth with wliich it is already 
charged. And now it may he said, what does it 
matter practically whether the application ot a 
mineral earth acts by iimimring or neutralizing, 
because the effect is the same, call it by what name 
you will ? Everything ! You manure with the 
mineral earths blinifold. You may neutralize by 
tiiera (if that be the true nature of (heir action) 
with eerlainty. After die operative Vhemist has 
taught you how by analysis to detect what mineral 
earth pridominates in your sod, it will cost him a 
great deal le.ss ingenuity and trouble to teach you 
what other mincial earth will counteract and render 
it quiescent. Tliere would tlien be no risk of doing 
harm instead of good, as is now too ficqiiently done 
even with that best understood of all jireparatwris, 
lime. Other advantages might be pointed out, hut 
this is BO palpable and important, that the subject 
hud better be here dropped for-the present. 

ELECTRO METALLURGY. 

{CoHhn‘utdfro)a page 17^•) , 

Mecfiamral Baitcry. 

This battery, after 1 hud minutely investigated 
every property which belongs to the mttals of which 
batteries arc constructed, was made upon noticing 
the property which rough surfiwes posses.s, of evofv- 
ing the hydiogen, and .smooth surfaces, ot favouring 
its adhesion. Thus whatever metal we use for our 
negative plate, wc take e.ire that it be roughened, 
either by a corrosive acid, as iion by sulphuiic acid, 
or mechanically by rnbhiug the surfiicc with .sand 
paper. Even by these mean.s alone the metals are 
rendered mm'h more efficient ; hut to teke advant¬ 
age of this princiijle to the fullest extent, 1 covtr 
platinum with finely divided black powder of jilati- 
nuni, by galvanic means ; that is, 1 jdaec tile plati¬ 
num as the eoiqier is placed in a DauieH’s battery ; 
but instead of employing snlphate of copper m the 
outer vessel, I use a small quantity of iiitio-nmnate 
of platinum^ so th.it the finely divided niet.d is thrown 
down on the sheet I'latinuni, previously roughened 
by sand paper. In this way it was also placed on 
palladium, silver (roughened by nitiic acid), plated 
copper, iron of every sort, and on charcoaf, with the 
same good result; but no otlici metal was found to 
answer for its reception. The metal generally em¬ 
ployed is silver, because of its cheapness, and its 
not undergoing any alteration. But whatever metal 
be tesed, the principle is the samij^iz. the affording 
a surface to winch the hyilrogen shalfH/at adhere, 
but from which it shall he evolved ; and the uihnity 
of the points which are presented by such a surface 
as above described, appears to be the cause of this 
exc^leiit result. The preparation of the silver is 
now made a separate branch of a trade, and the 
platinized metal can now be bought rcacl)^ for^ e; 
but for those who desire to perform this operauoilT* 
a brief description is here added. 

'• The metal to be prepared sho’uld be of a thick¬ 
ness sufficient to carry tiie current electricity, and 
should be roughened, either by sand paper, as in the 
case of platinum or palladium, or when silver is 
employed, by brushing it over ivith a little strong 
nitric acid, so that a frosted appearance is ob¬ 
tained. The silver is then washed, and placed in 
a vessel with dilute splphuric acid, to which a few 
drops of nitro-murieM of platinum are added. A 
porous tube is then placed in this vessel, with a few 
drops of diluted sulphuric acid; into tliis th^^nc 
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i<! i>ut t ontopt being made, the platinum will m a 
fi w SE( ends be thrown down upon the surface of the 
mIvi r, as a bheh meUlhc powder The operation 
is now completed, and the platinized metal ready for 
use Howcrei, iron, when thus prepared, la 
effectual os silver, and may be sometimes employed 
with advantoge. Witfa this metal, all that is re> 
quired is to^iub a bttle aitro muriate of platinum 
over it, and an immediate deposit of the black povf- 
dcr tikes place 

“ The liquid generally adopted to eicite nils bat¬ 
tery, IS a inixtiiie of one part, by measure, of sul- 
phuru acid, and seven of wati r, which will be found 
amply strong tor all purposes Where we desire 
greater inti nsity we can obtun it by thi tddition of 
1 fiw diops of nitiu acid, but if too much be used 
It will ittack the '.ilvei When however, platinized 
plutina IS employed, the nitric arid may be used \n(h 
impunity Thi clc< tro-metallurgist will find it ad¬ 
visable to use dilute sulphuric and, lontaming only 
-j-ytli of the pint K( id 

“ Numtious eiiquini s have been made as to what 
arrangement is Inst suitid to this battiry , but this 
must deptnd upon the purpose tor which it is cm- 
)»lo>ed Foi till student’s liboi itoiy, the WolUsi^ 
( 111 trough of twelve cells ajipcais to li' best adapt- 
elf in I it sboul 1 be so constructed, tb it any num- 
I r of rills may be employid, uidipciideyitly of the 
otheis ns (hiymaybe requind Thi silver being 
tin rinsi Pcpensivemitil, thc/inr sli mid comple tely 
siiiioiind It so that the whol ot tin silvei may be 
biought into iction Whin a bittery is required 
to i mtinui in irtion for a very long time, os for 
il lys oi I VI11 w c( ks, a larger vi ssi 1, to ^ontain more 
eliluti uid, must be used 

' M hen wi desin to employ a battery for manu- 
fae taring, piiqiosis it might bi as will m some 
c ises to re iiiovc the sulphate of zinc as soon ns torm- 
id, by means of a syphon tube passing to the bot¬ 
tom of the vessil, while fnsh acid is lontmually 
supplied at tin top , but this is not generally nt ces- 
sary For tin si purpose s the batti ry shSuld be so 
constimte el tint any of the zinc plates, when worn 
out can be readily rt placed Theie are m my other 
f >rms wliu k may be adopted, is the < irculor, with 
the vine outside, or it may be used as a tumbler 
bitteiy 

“The ch irartenstic of this battery is the* great 
quantity of electniity produced, and its simphcity , 
moreover 4t requires but very little trouble in its 
maiiipulation^Tki.'Itini seldom demands amalga- 
rii ition its will generally lost till the metal is 
dissolved 

“ In ising this battery it is important that no salt 
of cupper, lead, or other base metal be diopped into 
tile eve iting fluid, as by that means the silver would 
bc( ome coated therewith, thi plain consequence 
JaemgH^haAi surface of copper instead of that of the 
finely divided platinum is presented to the fluul 
From a want of knowledge ot this fact, in some who 
have used the battery, I have seen the negative metal 
covered with copper, which finally becoming oxid¬ 
ated, rendered the platinum useless 

“ Sudi IS a bnet view of the thr>e batteries now 
in use Professor D&iell’s excellent invention be. 
mg ihstuiguished by its constancy, Mr. Grove’s 
powciful battel y, bv its intensity, and my own, by 
tlie quantity of electricity developed, and by its sim- 
plti ity Neither of these can bb regarded as a per¬ 
fect vWamc battery, for each wants some of the 
pror^nties of the others, it is to be hoped therefore. 


T 




that evwjr attcutltm wiH 4» 
improVrtBent of tliesc valuable wstiWWil^ 
the good properties of cacb ore JpfiUU* 

Which ot the three is at t* W 

must depend upon the yiBrmw for Jfc W*. 

quired, and tiie choice msat of noUtUa^^lp^lsu 
the operator, fffemy o?m pwi it »W i 
pleasure to see that the platinized 

fully answered the expectations which I ^ . 

it. By some it has been too much ext^ed,! 

1 10 much blamed It has been the sabiei^M 
iimentsnot appertaining to it, such aar' 
its intense eflects when quantify is its ClM 
Notwithstanding the mis-statements on both i, . ^ 
it has fully stood ^c test of tiraCf and has beenjui^ 
ployed by the mbhe in a manner which i 
even hoped Ihe reason they preftar it for gengiil. 
and cspecndly for manufartming putpoSes appeht* 
to be, that it does not require the Use ^ ponmi 
tubes, nor of the strong aems^ and that it tiCt 
give off poisonous fames. It contume in activf 
operation for two, three, oi foorp days, when a ia%> 
cieney of acid is Snppli^ to It; She zinc AwqUgntif 
demands but one amalgsmatum; and foa time re¬ 
quired either for setting it m action or for maintain¬ 
ing Its operation, is comparatively pot worth « 
thought, and lastly', the expense of working it fo 
reduced to the lowest possible pmoant, bemg exactly 
proportionate to the power obtained. ^ 


(ITo ie caiUilMti} 

NEW MODE OF TRACKING ON CANAl^- 
It will be mterestmg to our scientific heaifors to 
learn that steam-stu^, with screw propellers, have 
now been succcssfidly introduced oh the Union 
Canal An oxiieriment with one of these steamers 
took plai e a few days ago, under thesuperintendapce 
of the Comimuy’s able manager R i lbs, Esq , in 
the presence ot ^heir chairman. Col ht’Ponald, 
Messrs Maxwell, M’Lagan, Burns, L’Amy and 
Tennant, directors, Mr Shaw, manager for the 
Duke of Hamilton, Mr Cnchton, manager of the 
, Forth and Clyde Canal, Mr G'ennte, manager of 
Monklaud Canal; Captmn Ynill, R N,, together 
with a number of other gcntlemea interested m foe 
result ihe boa$B are the first of the kind mtrodoced 
into Scouand They arc built of iron by Messrs, 
John Reid and Co , of Pcrt-Glasgow; and, the en¬ 
gines, gcrew-propeUors, &c , are fitted up by Mr. 
William Napier, sen., engmeer, Glasgow. Tiie ep- 
gmes which were much sdnured, are on the upright 
principle. They copunnnicate their power to the 
screws placed on each side the bw, and by 
very nice arrangement pf wheels with wpoden and 
irop teeth ^in order tp prevent noise and vibratiaa), 
they are dnven at a great speed wildcat masting any 
of that surge or wash on the bonks which hasliith- 
erto formed the chief objection to the nse of stenmem 
OP canals Ihe resmt of the expenment gave 
great* satisfacbon to aU presdntl gad, ipdcmeiidendy 
of the gam m pimit of speed, i^ iS eahnilgtod that 
there will be a considerable aavfaig in ezpespe, com- 
pared with the ordioary mode of tracking by horses. 
The steara-boat had attached to her, Six very targe 
scows deeply laden, but it U capable of towpig doa¬ 
ble the number without any material dupuiution of 
speed The scows to, he tracked, aw connected to¬ 
gether by rods a pawllel movement, and aB 

under the contra o£ the steenmian on b^d the 
steamer, so that the necessity of a separate rudder 
and steersman for eads scow is avoided—Bw wbote 
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traJa moTing along with a steady and uniform mo¬ 
tion. After the company had bmn thorotigji^y satis¬ 
fied as to the practicability and success of the scheme, 
which there is every prospect of being very gener- 
ally adopted, they adjourned to the Star and Garter 
Inn at Linlithgow, where the Dh-ectors handsomely 
entertained them at dinner. 'Fhe evening was spent 
in a rational and ^eeable, manner, the various 
scientific genttemen present expressing themselves 
highly delighted with the experiment they had wit¬ 
nessed. 


BOTTLE AND HALF MEN AND VEN¬ 
TILATION. 

SoNK years ago, about fifty members of one of the 
• Royal Society Clubs at Eidinburgh, dined in an 
apartment I had constructed, where, though illo- 
minated by gas, the products of its combustion were 
essentially excluded, as they were all removed by a 
ventilating tube connected with, but concealed in, 
tlie drop of the gothic pendant in which the centr^ 
lights were placed. Large quantities of a mild at¬ 
mosphere was constantly supplied, and passed in 
quick succession through the apartment throughout 
the whole evening, the effect being varied from time 
to time by infusing odoriferous materials, so that the 
air should imitate successively that of a lavender 
field, or an orange grove, &c. Nothing very special 
was noticed, during the time of dinner by the Mem¬ 
bers ; but Mr. Barry, of the British Hotel, who pro¬ 
vided the dinner, and who, from the members of the 
club being frequently in the habit of dining at hfj 
rooms, was familiar with their constitutions, showed 
the committee that three times the amount of wines 
had been taken than was usad.ly consumed by the 
same party in a room lighted by gas, but not ven¬ 
tilated—that he had been surprised to observe that 
gentlemen whose usual allowance was two glasses, 
took, without hesitation, as much as half a bottle— 
that those who were in the Iiabit of taking half a 
bottle, took a bottle and a half, and that, in short, 
he had been compelled twice to send hackney- 
coaches for additional supplies during dinner, though 
he had provided a larger supply than usual, consi¬ 
dering the circumstances under which the members 
met. Minute inquiries afterwards assured,^e, that 
no headache nor other injurious consequences had 
followed this meeting, ndr was any of the members 
aware, at the moment, thty had partaken more 
heartily than usual, till Mr. Barry showed them what 
had taken place. The meeting induded individuals 
of all ages, and of extreme variety of occupations, 
among whom there were judges and membws of 
Parliament, medical then and members of the bar, 
navd and military officers, whose different ages va* 
ried os much as tteir very various professional occu« 
pations. 


THE IRON MANUFACTURE. . 
Thu attention of the iron-masters has been attracted 
to a process of considerable importance lately intro¬ 
duced into their manufactnre. The i^pl^tion of 
«lectricity, to supersede several of the raepensive 
iprocesses, has, it is stated, been tried in riie Welch 
und Derbyshire furnaces wiQi satisfactory results. 
It app^s itfiat the costly fiid and labour required 
for tlM!; purification of the ore from sulphur, phos- 
and such subtle elements, create its high 
i value; and these being all electro-negative, 
have induced the new process, whereby the impure 
xitream of metal after flbwing from the blast is in its 


moment of eonsolidation subjected to a powerful 
voltaic battel y, which vo disengages the impure com¬ 
ponents tliat m the procesii of puddling they are 
readily extracted. ITie London blacksmiths, it is 
stated, have tested this iron after a single reheating, 
and pronounce it equal to the best metal in the mar¬ 
ket. By the same process an experiment was tried 
^ Dr. lire, by whom a soft rod of ison Was held 
in contact with a moderate red beat, and that gentle¬ 
man IS {understood to have stated that iu a feu hours 
the metal was converted into steel. Should these 
facts prove what they seem, they are calculated to 
affect most seriously tills important branch of our 
trade. 

VARIETIES. 

Friciional Electricity .—From the facts observed 
by M. Peltier, it follows that {iressure and swiftness 
are uninfluential on the effects produced; and that 
the quantity of electric'.ty is in proportion to tlie 
swiftness, whatever the pressure is. h'l the, expla¬ 
nation which this philosopher has given of facts ob¬ 
served, he has dedveted the elet tricity which recom- 
9iines at the very source where it is liberated, when 
no obstacle to this recomposition is picsmt. It is 
for want of having made allowance for this reebm- 
positioD that other persons have been equally led 
into error in the cxpUiiations thej have given ol the 
phenomena produced in the libuiation of electricity 
by friction; in fact, the following eon-iderations 
ought never to be lost sight of:—First, when the 
decomposition of the two electricities by friction is 
brought aboRt more rapidly than the recomposition, 
the cleetiic tension increases. Second, if the re¬ 
composition is made in an appreciable space of time, 
the faster we turn, the higher will the saaximum 
tension arise. It is very evident that, wlien we turn 
rapidly, a certain jioiut is attained at wlueh the ten- 
sion of the liberated electricity is sucli that a portion 
of the twij. electricities combines, notwithstanding 
the bad conducUbihty of the bodies rubbed; the 
same will be the case in proportion as the intensity 
increases. Hence, there must be a certain maxi¬ 
mum intensity, which cannot be passed, Veemg that 
the two electricities always recombine on I’ontact, 
the frij^tion not being so instantaneous, that the sc- 
paration of the two bodies can be effected in an in¬ 
finitely small space of time. Whence we may com¬ 
prehend that the disengagemrat of eleStricity is 
independent of the pressure, antTbf Ibs^^wiftness of 
the friction. 

Solid Carbonic Acid, —M. ThUorier found that 
when a slender stream is allowed to issue from a jet 
into the air, the cold'produced by the instantaneous 
evaporation of a portion is sufficient to freeze the 
remainder, which falls like snow. By receiving the 
jet of acid into a round box, fumishe^ wiffi^r— 
forated wooden handles, this strange snow-like solid 
(phonic acid can be collected in any quantity and 
examined. It is comparatively permanent, and but 
gfowly passed into the state of gas, from its exceed¬ 
ingly low temperature and bad conducting power for 
beat. If lightly touched it mtty be handled without 
inconvenience, but if pressed upon the skin causes 
painfol disorganization. The solid acid is insoluble 
m water, but mixes easily with ether. . 

Powder to destn^ Flies .—Mix together white 
arsenic 1 part; white sugar 30 ports; and rose pink 
1 part. It riiould be carefully kept from cK^ren, 
and should be marked poison if put away in papi 
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BORRIE’S PATENT REVOLVING 
STEAM ENGINE. 

The following account of the Borrie’s Patent Re¬ 
volving Steam Engine, is taken from the Enijineer’s 
JouniaK 

A, is the foaiidation plate, to which all the jiarts 
of the engine arc directly or indirectly attached. B, 
is the external cylinder fixetl to the foundation plate. 
C, is a smaller cylinder, revolving within the ex¬ 
ternal one, on a shaft D, whose centre is placed so 
far above that of the external cylinder, that their 
circumferences may touch one another at the ui)per 
])oint; thus the fire with coal or coke; the lire 
grate ; the hearth leading to the flue or chimney ; 
the vessel or matter to be heated, being placed at 
e. The shaft o, is covered with a plate, so con- 
stroeted as to regulate a current of air, which is 
allowed to descend the shaft a, and pass through the 
upper stratum of coal simultaneously with a current 
of air which is admitted at the botton of the shaft 
and allowed to pass upwards tlirough the tire, whicli 
currents meet and pas^ off with the products of com¬ 
bustion over the hearth to the chimney. 'I'he p stentee 
states tint it will bo desirable to build upon, and 
over the hearth, a number of arches at convenient 
distances from each other, under which the flame 
passes. The second improvement consists in the 
application of inverted vessels (which the inventor 
denominates “preservers”) fixed at or near the 
bottom of the boiler or pan, whether the same be 
open at the top or closed. 

There are plates of iron rivetted or otherwise 
fixed to the sides of the boiler, and extending 
to within about one-eighth or one-fo\irth of an itich 
from the bottom of the boiler. Thus the steam 
generated within the preserver, that is, between 
the plate and the side of the l)oiler, cannot escape 
above the surface of the water line, but is retained 
between the boiler and the jiintc until by its “ ten- 
eion ” or elasticity it is forced dowpwards, and un¬ 
derneath tlic edge of space between them gradu¬ 
ally increases to the lower jioiiit h \ (tlie shaft D, 
passes through steam tight stuffing boxes in the 
cylinder ends, and revolves in bearings on frames, 
which are firmly bolted to the foundation plate, 
and stayed to the cylinder ) Two sliding pistons, 
consisting each of two arms, are connected to¬ 
gether by four rods passing over the shn^, their 
breadth is equal to that of the outer cylinder, and 
their joint length over theii*'extremities is necessarily 
somewhat less than its dianipter,. owing to the ec¬ 
centricity of the revolving cylinder; these pistons 
slide freely at right angles to one another, through 
passages made in the circuiiitercnce of the revolving 
cylinder, their sliding motion being caused by the 
pressure of one of their extremities on the a.scending 
side of the outer cylinder through which they slide; 
as their length is always slightly varying during the 
course of a revolution, the dittVrence is made up by 
metallic packing placed between the two thicknes.-.es 
of plates, of which the arms of the pistons are com¬ 
posed, the packing is pressed by springs towards 
the sides and circumference of the outer cylinder, 
and will be understood by referring to the annexed 
drawing. There are metallic packings, (in the 
passages in the inner cylinder, through which the 
pistons slide,) which are pressed on the flat sur¬ 
faces of the,pistons by springs, and prevent the 
steam passing to the interior. There are also two 
steel rollers at the inside of the packings, which arc 
pressed up to the flat sides of the pistons by screws; 


these are for the purpose of diminishing the friction 
of llieii' .sliding motion. These rollcr.s would not 
be necessary excepting in large engines. Tlir rim 
of the inner cylinder is made to projeet into metal¬ 
lic packing boxes in the cylinder ends, thus the steam 
is entirely juwented from passing into the interior 
of the inner cylinder ; a p.xeking box is also placed 
at the point of contact to prevent the' steam pas¬ 
sing to either side. It will therefore be^^understood, 
that the steam only acts on tlie projeeting part of 
the sliding pistons, between the inner and outer 
cylinders. 

fl'he steam in coming from the boiler through the 
steam pipe F, has fir.st to pass a slide, which is 
worked by a handle; it is used for regul.iting the 
speed of the engine, and also for stopping it, when 
required : after pas.sing the above slide it enters the 
steam tight jacket J, the bottom of which is the 
slide face having four eyhnder ports, and an eduction 
port on it; a slide worked by n handle P, passes 
over these jiorts for the purpose of reversing the 
motion of the engine : there arc two jiorts on the 
slide, one of wliieh, (iii v!'" position the slide is 
.shown on the drivving) is open to the tfteam jiort; 
the ()nc“ jiort is closed, and two ports M and K, 
are open to (he ednetiori [lort, so that when the 
slide is in this position, the engine will neeess.xrily 
move in the direction indicated, and the ste^im 
will act at the opposite side of the cylinder and con¬ 
sequently tKe motion be reversed. 

It will here be otiserv'ed that the lower cylinder 
ports, are never us’d for admitting ste.mi, but only 
for leading oif the eduction ; the ohjec-t m placing 
them so low in the cylinder is to allow the v.ieu- 
um to .act upon the jiistous sooner; it will he 
kept in miuA then, that in wli.itever direction the 
sh.ift revolves, the steam is always .uliiiitterl at 
oue of the upper ports, and the cdiietion led off 
at its o]>posite lower and upper jiorts. ■ikll those 
ports where they .are le.id into the cylinder, arc di¬ 
vided into bridges jilaeed diagonally iieniss them so 
that the jiistons may jiass freely over them. 

From the relative position of the two cylinders, 
the distance between their eircuinferences giadii- 
ally increase from eontiet at the iijijier jioint, to 
the greatest distance at the low'cr point, (which 
in this case is one-si.xth of the di.imeterHif the ex¬ 
ternal cylinder, but may be varied accoidingto rir- 
cuinstapces,) it will be seen tli.it in whatever direc¬ 
tion the engine revolves, the area of that part of the 
Jiistons which is acted on by steam and vacuum, 
gradually increases, so that the piitieijial Vif expaii- 
sioti is eariied out to its fullest exteut^ithout the 
aid of exjiansion valves and gear. 

The sti'am ji.issing through the eduction jiassagc 
is conducted by the eduction pipe to the condenser ; 
the inspection slide, placed at the lower end ot the 
i luctioii jiipe, conducts die water uji the jiijie, so 
as to act fully on the steam in passing downwards ; 
it is worked by a lever and rod coniiccftd to tlie 
handle U, which i.s iilaeed in jiroximity with the 
other starting handle.s. W, is the air jiump, which 
is a double acting one, with the interior arrange¬ 
ment of its valves, tfee.^ it h.ts a imtullic packed 
Iii.ston which is worked from the mam shaft by a 
crank and connecting rod, and the. piston rod is 
kept parallel by two slide guiifl's bolted on the air 
pump cover. X, is the hot well and the discharge 
passage. 

The pumps are worked from the main shaft by an 
eccentric, connected by a rod ami lever to a rocking 
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shaft, on which are keyetl two levers, which are 
connected by rods to the puni))*, one pnmi) is in- 
tended for the bil^e water (suiiposiuf- this to be a 
marine engine), and the piiinj) h, for feeding the 
boilers, the latter ha.s its valve chesty, bolted on the 
hot well. 

Among the advantages which render this imi)roveJ 
steam engiw: so peeiihiirl> well adapted lor loeomo- 
tive and marine pnrifoses, may he mentioned the fJl- 
luwing, viz.;—Small eo.st of construction, ijreat eco¬ 
nomy of fuel, the space oecnpied liy it is very little 
in proportion to its power, and also its eoiufiarativo 
lightness, the weight of the engine being only about 
2 ewt., per horse power, and that of the boilers only 
about 21 ewt. per horse power, so that the whole 
weight wall only be about one, half of the lightest en¬ 
gine hitliorto eoristmeted. 

The revolution of one piston is divided into thirty- 
two equal parts. 'Ihe external cylinder is three 
feet six inch diameter, and 1 foot (1 inch long in¬ 
side, and the greate.st distance between it and the 
internal evlindcr, i.s 7 inches. 'J'he ste.un is suji- 
posed to be at a jiressure of 30 lb. on the square 
inch, above the atmosphere, and the vacuum to be 
equal to 12 11). on the square inch, the shaft mak¬ 
ing 50 revolutions per minute. 

SWIMMING. , 

The weight of the human body is very nearly 
eijual to that of its own bulk of water; its magni¬ 
tude, liow'ever, is siihjeet to a .small\anation, caused 
by the action of breathing ; when the lungs are in¬ 
flated, the volume of the body is greater than alter 
they collapse. It i.s true th.it in this case the weight 
of the body as well a.s its niagnitndef^trietly speak¬ 
ing, undi rgoes an increase ; but the change of weight 
is comparatively small, being that of a few grains of 
air, w liiT-h arc alleruatcly insinred and breathed out. 
The change of volumes produces, however, a sensi¬ 
ble elfect when the body is iiiiniLrsed in the liquid. 

When the idlest is inflated with air by drawing in 
the breath, the body U somewhat lighte* than its own 
bulk of water ; and, if it be immersed lu that liquid,^ 
it will displace its own weight before total immer¬ 
sion taktj place. 1 f the heail he presented upwards 
and inclined backwards, so as to keeji the mouth and 
nose in the highest possible j)o.sition relatively to the 
•remainder of the body, a person may fl*)at with 
about half tlie head above water when the chest is 
filled wi^hair ; but when ho breathes out, his lungs 
collapse, and the hulk of his chest is diminished ; 
his vveighl',‘''fiowever, remaining the same, iic must 
sink deeper in order to displace his own wxight of 
water. A living body floating on water i.s, tlierefore, 
in a state of eontinual oscillation, alternately rising 
and sinking : this elfeet is inereased by the inertia 
of the body ; for when it deseiids it will not cease to 
sink exactly at that depth at w'hieh it displaces its 
own weiglit of water, hut it will continue to move 
with the velocity it has acquired nnlil the increasing 
weight of tlie water displaeed forces it to return u])- 
ward : its alternate ascent is simihirly increased. 
This effect may be observed by jiressing a piece of 
cork in water to a greater dejith than that at which 
it naturally floats ;*au oscillation will ensue, which 
will continue for some time. 

Hence arises one of the difficulties which are found 
ill floating on water ; for, in the alternate sinking of 
the body, the mouth and nosAils may he so clioaked 
as to intercejit the breathing ; a slight action of 
tht^lumds or feet is therefore necessary to resist the 


tendency to sink after each expiration from the 
chest. 

The lighter the body is in relation to its magni¬ 
tude, the more easily will it float, and a greater por- 
tion of the head will remain above the surface. As 
the weights of all hutiiun bodies do not bear tho 
same proportion to their bulk, the skill of the 
swimmer is not always to be estimated by his suc¬ 
cess ; some of the constituent parts of the human 
body are heavier, while others are lighter, bplk for 
imlk, than water. Those persons in whom the 
quantity of the latter bear a greater proportion to tho 
former will swim with a proportionate facility. 

Sea water has a greater buoyancy than fresh 
water, being relatively heavier; and hence it ia 
commonly said to be much easier to swim iu the 
sea than in a river; this effect, however, appears to 
be greatly e.xaggerated. A cubic foot of fresh wafer 
weighs about 1000 ounces; and the same bulk of 
sea water weighs 1028 ounces; the weight, there¬ 
fore, of the latter exceeds the former by only 28 
parts in 1000. The force exerted by sea water to 
sujiport the body exceeds tliat exerted by fresh 
water by about one thirty-sixth part of the whole 
force of the latter. 

It has been proved that in whatever position a 
body floats on a liquid, the same bulk must be im- > 
nier.sed ; it follows, therefore, that if a person float¬ 
ing raise Ids liand above tlie surface of the water, an 
equal portion of his head must sink. Hence the 
danger arising to pel sons drowning is increased by 
the iiivoluntiu'y eflort by which they stretch out their 
ann.s. 

The bodies of some animals are much lighter than 
their own bulk water. Many species of birds, 
such as (lucks, geese, swans, and water fowl gener¬ 
ally, pre.seiit examples of this. The feathers with 
which they are covered confribute much to their 
buoyancy ; and,, in many iastaiices, a very small 
portion of their body will di.splace a quantity of 
water equal to their weight. 

Fishes have a jiower of changing their bulk by 
die dbitension of an air vessel with which they are 
provided ; they can thus at vv'ill displace a greater 
or lesser quantity of water. When they enlarge 
their bulk, so as to displace more water than their 
own weight, they rise to the surface; and when, on 
the other hand, thf'y contract their dimensions, so 
as to displace leas water than their own weight, they 
sink to tlie bottom. 

Wlien a human body is first drowned, the air be¬ 
ing e\]ielled from the lungs, it is heavier, bulk for 
bulk, thau water; and, therefore, renmins at the 
bottom. The process of deconqio.sitioii subsequently 
produces gases, by which the body is swelled and 
increased in bulk so tuiteh, that it displaces more 
water tlian i.s equal to its own weight, and therefore 
rises to the surface. When the vessels, containing 
the gases thus generated, burst, the body will again 
cantract its dimensions and sink.— Lardner, 

CULTIVATION OF PEPPER. 

Among the various productions of the southern 
districts of Malabar, is the pepper vine; it is a 
.staple commodity at Ajengo, and grows on a beauti¬ 
ful vine, which, incajmlde of supporting itself, en¬ 
twines round poles prepared for it f or, as is more 
common in the the Travancore plantations, the 
pepper vines are planted near mango, and other 
trees of straight, high stems ; which being stripped 
of the lower branches, the vine embraces Uic trunk, 
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covering it with elegant fratnons and rich hrenchea 
of fruit, in the picturesque style of the Cainpagna 
Felice. The roaugo and jac trees are generally used 
for this purpose; few pepper gardens contain more 
than eight or ten trees. The vines are planted near 
the trunk, and led to it while young ; the stem is 
tough, knotty, and strong. Some begin to hear in 
the fourth year, others not till the sixth ; they are in 
perfection about the ninth or tenth year, and con¬ 
tinue bearing as many years longer, if in a con¬ 
genial soil; from that period the vine gradually 
decays, and a new soil is then prepared for a consi¬ 
derable depth round the tree, for the reception of 
fresh shoots from flourishing vines. The leaf of 
the pepper plant is large, and of a bright green; 
the blossom.s appear in Julie, soon after the com¬ 
mencement of the rains. They are small, of a 
greenish-white; succeeded by bunches of green 
berries, which turn brown and hard as they ripen : 
the pepper is gathered in February, and has the 
same appearance as when sent to Europe, The 
flavour of pepper is more or less communicated to 
the fruit of the tree which supports it; a circum- 
staiiee not at all relished by the proprietor, as many 
mangoes natiii-ally taste strong of turpentine, and 
are not improved by the additional pungency of 
pepper, Assiduity and cleanliness are essentially 
necessary in a pejipcr garden; not a weed is per¬ 
mitted to grow ; the produce, however, amply com¬ 
pensates for the trouble ; for nlthongh the Ajengo 
jK’pper is not so mueh esteemed as that produced at 
Oiiore and t'arw.ir, it is sold, on an average, at^ 
eighty riqiecs a candy ; five hniidrcd and sivty 
pounds English weight. Jt is treason to destroy a 
pepper vine in Travancore, where the king moiioiio- 
jixes that branch of cominerei*; but permits the 
merchants of Anjengo to have a free tiado witli Ins 
subjects in cassia, coir, cables, and cordage, made 
from the outer husk of the coco.ynut. 

ON THE ADAPTATION OF .SUSPENSION 
HRIDC.ES FOR RAILWAY'! 

BY O. L. &Hrai.F.Y. 

For the Magazine of .S'c/enee. 

In making a few remarks on tliis subject, it is niy 
inteiilion to confine myself to Bridges ovcf which 
the Railvv.iy passes. Every pcr.son wlio has been 
aeeustonied to read Scienliftc Works, would have 
heard of the Suspension Bridge of C.qitain Samuel 
Brown, and must be acijuaiiited to a certain extent 
with their jirinciple of const ruction. Now owing to 
the great weight w.hicb .ire conveyed on Railways, it 
is necessary that a Bridge should present tlic three 
following essential properties :— 

1. Perfect rigidity. 

2. Strengtli to carry the load required. 

.3. And should he formed of such materials which 
possess the greatest durability. 

First. It should possess perfect rigidity. Every 
person who has been engaged m Engineering pur¬ 
suits, will have found that thus cannot be attained in 
a Suspension Bridge, and it is at onec evident to the 
most superlieial observer, that a chain passing over 
two pieces and banging down by its own weight in 
the centre, would be subject to vibrations by the ap¬ 
plication of a small force. To shew how essential 
this property is, I will cite two or three examples, 
which are not only interesting hut useful as practical 
Occurrences to the Engineer, It must be in the re¬ 
collection of most of your readers, that not long ago 


an accident occurred to the Mcnai Snspeiision 
Bridge, erected under the superintendance of the 
late celebrated Mr. Tliomas Telford, whieh was se¬ 
verely injured during a gale of wind. The most 
plausible explaimtiim of this occurrence, which 
was first propounded by Professor Cowper, and 
wliich seems to be gaining ground, is, that the wind 
catching the regular intervale of the viljration of the 
Bi'idge, that is, the wind ktiie))iDg time with the 
vibrations caused them to inertase, till at last the 
Bridge Was overthrown. It is fiom precisely the 
same reasons that trees are uprooted from the 
ground; the famous chain pier at Brighton met with 
a similar accident. The. experiment may be easily 
tried by m.muid esertion, by merely continually 
pushing yourself against the chains of a bridge, and 
if you succeed in catching the intervals of vibration, 
a considerable .shaking on the bridge will soon be 
expcrienc-ed. Now a train of carriages or wiiggons 
with an engine nttaclicd, when going over a Suspen¬ 
sion Bridge would prc.iliice a similar series of vibra¬ 
tions, and would thereforL have the same tendency 
only to a greater e.xtent of overthrowiuff the struc¬ 
ture, and this is carried out by experienee. A Sus¬ 
pension Bridge on C.aptain Brown’s principle was 
erected across the river Tei's, to c.irry the Stockton 
and Darlington Rail«.iy, and when finished it \j.as 
found quite iinpractic.ihle for the traffic and c.irri.iges^ 
to pass ovc^ it, and in fact it assumed the shape of 
a cone, the apex being in tbccintrcof tlie Inidgc.so 
that gearing was iddigcd to be resorted to m older 
to proi> it up, rendei ing it a complete wouib n strue- 
(iire. befoie it was sale for the carriages and Indhc 
to pass over it, so tliat Ihc ctisc as carried out iu 
jiraetice is im^.’'.wtieable. 

The Second piopeity, vi*. “That the bridge 
should posses, sufhcieiit strength to carry the load 
lequired,” fidlows immedutely from what “has been 
stated, and it is umiecessary to dwell further on this 
subject. 

As regard, the Third statement, 1 would mention 
that wood possesses vast less durability fhau iron or 
stone, especially when exposed alternately to wet 
and dry we.itlier; and though very little of this 
maleiial is used in a Suspension Bridge, still it is n 
niatler that eaiinoFbe over looked. The iVoss joists 
and covering may however be of iron, but this only 
adds to, the expense iu the first instance, and is a 
method'that as far I am aware of is never used. 

There is however another kind of Sv^speiision 
Bridge on tlie principle of Mr. (Icorge Stephenson, 
in which east iron girders are susJJt^'Vd from 
wrought iron tension bars placed in the same jdace 
as the former. This prineijile has been used in the 
Northern and Eastern, and Blaekwall Railways, and 
has been found to answer to a certain extent where 
ti e space is not large, but where it is beyond a cer¬ 
tain limit, the girders must be made verjlarge to 
possess a sulficiency of strength. Thou^ such a 
bridge may he to a certain extent rigid, yet it is not 
snfficieiitly so for an engine of 10 tons weight, and 
it is f<ir frW being as durable a mode of construct¬ 
ing as might be adopted. 

The conclusion therefore whieh I have arrived at, 
and whieh seems to have been <;arried out by prac¬ 
tice, is, that .Suspension Bridges are inapplicable for 
Railways, and it will be found tliat nothing eventu¬ 
ally answers so well as a substantial stone structure, 
which may at all timas be depended upon, and the 
cost of a bridge of the latter deseription would be 
less, iu localities where stone is abundant thahMr, 
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Stephenson’s plan, and even in distrieta where stem 
is scarre, tlie rost of keeping the girders, &e. in 
repair, would eventually be more than a stone 
structure, and by having one of the latter descrip¬ 
tion, a good solid bridge may always be insured. 

Durham, 

To the Editor of ^he Magazine of Science. 

Sir, 

My attention has been called to a notice in your 
Valuable Publication Vol. VI., No, 270, of a patent 
taken out by me, viz. “ An Improved Lining for 
Walls of Houses,” and with the exception of the first 
sentenre, “ They consist in covering Walls with a 
lining of Cotton or other Fabric, coated at the back 
with a solution of caoutchouc,” (this is of course 
what I do jiatent,) all that follows in reference to the 
jiropcr application is erroneous. 

It will however be unnecessary to occupy your 
columns with a description of the patented process, 
n.s parties re()uiring to use the Lining may obtain 
every iiifurni.’^ion of the Patentee. 

I din, Sir, 

Your obedient Servant, 

JOHN COLFAHf) DllAKK. 

London, 

\i)f Elm Tree Hoad, St. .In/in’t Jf 'ood. 


FOUNTAINS. 

Til Si gre.it beauty of these ■additions to a garden, 
mid the couipaidtivcly siiiall cost, render it .sur¬ 
prising to us th.it they are not more generally cin- 
jdoyed. riicrc ave tew situations in winch there are 
the reipiisites for .i rounbiiii without sojle artificial 
contiiv.mce, Itis ceit.iiii that there must be a he.iil 
of w.ifer somcwlicic considerably above the level, and 

this must <le comeved to the design by liicuils of a 
pipcundergiouiid, or.d least out of sight, but what if 
we iiikirni our le.iders that at a place of some note, 
where thcie wTre at li.ist half a do/en oriiameiilal 
founl,iiiis, all there w.is to make them |iiay their 
ji u t was a water-butt, which was filled with rain when 
I here was enough of it, ,md vv.as tilled by a coinnion 
force piiiii]! when thcic was nnieli dry we*ulhcr. In 
such a c.ise this (here must be some economy of 
w.ater observed. The foiiritiinis only jil.iyed when 
thers.was somebody to look a( them, because ^vey 
reipiired a man eoristanlly at work while they did 
jday, though every one w.is turned off and on at 
ple.isiire. llie de-sciijition of the various modes of 
supplying a foaviTuin would occupy a volume, but 
there i.s one worth noticing, especiilly for its adap¬ 
tation wherever there is a flow of water : suppose a 
brook, for instance, eomes through premises, and 
the higlusst part of that brook was only three feet 
id)ov(‘ the lowest part where it runs off; by the np- 
jdieatiun of ^ w.Uer-rani, a simple and useful con¬ 
trivance, .w.iter can he raised to ninety feet high, so 
that it is only necessary to find a place, or form a 
place strong enough to hold a head of water, and by 
the means of this ram a eoutinuous supply m.iy be 
had at the full height without manual labour. It is 
thus deseribeil:— 

. “The Rum, which was invented about .100 years 
ago, i.s a machine for raising water to any given 
height, by means of the momentum of a stream of 
water flowing througK a pipe, the passage of the 
pipe being stopped by a valve, wBich is raised by 
the stream as soon ns its motion becomes sufficiently 
rapid, tht! tldiole column of water concentrates on 


the valve, and acts as a single solid, so tliat it mast 
resist any jiressure. It is a matter of astonishment 
that a machine possessing so many advantages as 
the water Ram, (the price of which is from jfil up¬ 
wards) is not in more general use, when its utility 
is con.sidercd. There is not more than SOO'of them 
in use.” 

By means of this very simple apparatus, you may 
raise the water from a cistern, where it is Md on in 
the lower part of the premises, to fill vats or tanks 
u* the top of the house, and a small pipe conveyed 
down, out of sight, through any device in a gardm, 
will play a jet of very considerable power and height. 
By the same contrivance a reservoir or pond on the 
top of a hUl may be filled from a running stream at 
the lowest part of a valley, and at any distance 5 we, 
therefore, are a little astonished, that ornaments so 
very well calculated to embellish even the finest 
garden should be so neglected. This brings us to 
the consideration of the defunct fountains in Bushy 
Park ; we may be told about the expense of repair¬ 
ing, the difficulty of the job, and tihy other Direc¬ 
tions which can be urged against putting the foun¬ 
tain in order; but we deny the right of any govern¬ 
ment to allow the public edifices and grounds to re¬ 
main out of repair. If the fountain and pond are 
not to be kept in order, let them be destroyed, but 
it iv discreditable to see a noble design, calculated to 
cnli.onee the beauty of a popular drive, allowed to 
stand as a memento of neglect in a government, 
which can expend, somehow or other, something 
lilie fifty millions per annum, but which is two par- 
.siiiioniniis to keep up, in working order, one of the 
handsninest objects about the Hampton Court Pa- 
l.icc.— Erom ike Uarthner, 

GUNPOWDER. 

{CotiUtiiiedft’om page 181 .^ 

Instead of mcltit?^, separately, sulphurs of differ¬ 
ent sh.ides, we shall obtain a better re.sult by first 
filling up the pot to half its capacity, with the green¬ 
ish-coloured article, putting over this layer one 
Hu.irter volume of the deep yellow, and filling it to 
the brim with the brown-coloured. The fire must 
be e.vtiiiguishcd as soon as the yellow is fused. The 
pot must then be closely covered for some time; 
after whiclf*thc lighter impurities will be found on 
the surface in a black froth,«which is skimmed off, 
and the heavier ones sink to the bottom. The snl- 
jihur itself must be left in the pot for ten or twelve 
hours, after which it is laded out into the crystalliz¬ 
ing boxes or casks. 

Distillation affords a more complete and very 
'conomical means of purifying sul]ihur, which was 
first introduced into the French gunpowder establish¬ 
ments, when their importation of the best Italian 
and Sicilian sulphur was obstructed by the British 
n.ivy. Here the sulphur need not come over slowly 
in a rare vapour, and be deposited in a pulverulent 
‘’orm eiflled flowers ; for the only olqect of the re¬ 
finer is to bring over the whole of the pure sulphur 
iito his condensing chamber, and to leave all its 
jrudities in the body of the still. Hence a strong 
fire is applied to elevate a denser mass of vapours, 
of a yellowish colour, which passing over into the 
condenser, are deposited in a liquid state on its 
bottom, whilst only a few lighter particles attach 
ffiemsclvc.s to the upper and lateral surfaces. The 
refiner must therefore give to the heat in this opera- 
ion very considerable intensity ; and, at some height 
^bove the edge of the boiler, ho should provide an 
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inclined plane, which may let the first ebullition of 
the hiilpliur overflow into a w.fi'ty recipient. The 
coiKlenbini; ehan)ber should be hot enough to main¬ 
tain the di.stilli“d sulphur in a fluid .state,—an object 
most readily procured by leading the pijx'S of several 
distilling pots into it; while the continuity of the 
operations is secured, by charging each of the stills 
alternately, or in succession. The heat of the re¬ 
ceiver must be never so high as to bring the sul¬ 
phur to a syrupy con.sistenee, whereby its colour is 
darkened. 

In the sublimation of sulphur, a pot containing 
about 4 cwt. can be worked off only once in twenty- 
four hours, from the requisite moderation of its 
temperature, and the precaution of an inclined jdane, 
which restores to it the accidental e1>ullitiuns. But, 
by distillation, a pot containing fully 10 cwt. may 
complete one process in nine hours at most, with a 
very cousiderable saving of fuel. In the former jdan 
of procedure, an interval must elapse between tlie 
successive charges ; but in the latter, the operation 
must be continuous to prevent the apparatus fiom 
getting cooled ; in sublimation, moreover, where 
communication of atmosplieric .air to the condensim; 
chamber is indis]>ensable, explosive coinb\istions of 
the sulphurous v.qiours freqwntly occur, with a co¬ 
pious production of sulphurous acid, and corres¬ 
pondent waste of tlie sulphur; di.sadvantages fi om 
which the distillatory process is in a great measure 
exempt. 

I shall here describe briefly the form and dimen¬ 
sions of the distilling ajiparatus employed at iVTar- 
seilles in purifying .sulphur for the national gunpow¬ 
der works, which was found adequate to siip])ly the 
the wants of Naiioleou's grekt eiiii)irc. This ap))a- 
ratus consists of only two still-jiols of cast iron, 
formed like the large eiul of an egg, each about 
three feet in diameter, two feet ^eep, and iieaily half 
an inch thick at the bottom, but much thinner 
above, with a horizontal ledge four inches broad. A 
pot of good east iron is capable of d 'lillmg 100(1 
tons of sulphur before it is rendered Uiiserviecnbic, 
liy the aetion of the brimstone on its substanet, 
aided by a strong red heat. The jiot is covered in 
with a sloping roof of masonry, the ujijifr ends of 
which abuts on the brickwork of the vaulted dome 
of condensation. A large door is formed ui the ma¬ 
sonry in front of tin* mouth of the pot, through 
which it is charged and cleared out; and between 
the roof-space over the pot, and the c.ivity of the 
vaalt, a large passage is opened. At the back of (lie 
pot a stone-step is rais, d to prevent the suljihur 
boiling over into the condemser. The vault is aliout 
ten feet wide within, mid fourteen feet from tlic 
bottom up to the middle of the dome, wliieli is per¬ 
forated, and curries a chimney about twelve feet 
high, and twelve feet diameter inside. 

As the dome is exposed to the exjiansive force of 
a strong heat, and to a very considerable ^iressurc 
of gases and vapours, it must possess great solidity, 
and be therefore bound with iron straps. Between 
the still and the contiguous wall of the eondensiug 
chamber, a space must be left for the eireulation of 
air; a precaution found by exjierienee indisjumsable; 
for the contact of the furnai es would produce on 
the wall ,of the chamber such a heat as to make it 
crack and form crevices for the liquid sulphur to 
escape. The siiles of the chamber are constructed 
of solid masonry, forty inches thick, surmounted by 
a brick dome, covered with a layer of stones. The 
floor is paved with tiles, and the walls are lined with 


them up to the springing of the dome; a g(|nare 
hole being left in one sirle, funiished with a strong 
iron door, at wliieh the liipiid sulphur is drawn off 
at proper intervals. In the roof of the vault .are two 
valve holes covered with light plates of sheet-iron, 
which turn freely on hinges at one end, so as to give 
way readily to any sudden cxpan.sion from within, 
,and thus prevent dangerous explosions. 

As the chamber of condensation is an oblong 
square, terminating upwards in an oblong vault, it 
consists of a piir.dlckipiped below, and semi-cylinder 
above, having the following dimensions : — 

Length of the parallelopiped . . IflJ feet. 


Width. 10; 

Height.7} 


Kudins of tlie cylinder . . . 5^ 

Height or length of semi-eylindcr 10.^ ,, 

W’henever the workmen has intiodiieed into each 
pot its eliargc of ten or twelve lumdred weight of 
crude sulphur, he closes the dimging doors carefully 
with their iron plates and cross-bars, and lutes them 
tight with loam. He then kindles, his tire, and 
' makes the sulphur boil. One of his first duties 
(and the least neglect in its discharge in.ay oec.asiou 
serious aeeidents) is to inspect the roof-valves and to 
clean them, so that they may jday freely and give 
way to any expulsive force from withiu. Byme.ins 
of a cor»’ and ehaiii, ronneeteJ with a crank attached 
to tlie v.ihes, he can, fioin time to time, aseert.iin 
their st.itc, without mounting on (lie root. It is 
found proper to work one of the pots a eert.iiu time 
hefoie lire is apjihed to the oilier. The more stead¬ 
ily vapours ot sulphur aie to he seen to issue ironi 
the valves^ the Itss a'liio'pherie il iiir can exist in 
thechamhCr, and tlierttoii th" hss danger tliereis of 
eoiiihustion. But if the air be cold, with a sharp 
north wind, ami if no vapours be eseapyig, the ope¬ 
rator should stand on his gu.ird, lor in such eireuin- 
stanc'xs a serious cxidosion rn.iy eri'ue. 

As soon as both the hoileis are m full work the 
air is exjidled, the iumes cease, and every hazard is 
at an eiiil. He shouhl beinl his whole attention to 
the cutting oil' all coinmu.ni'aUon with the atmos- 
pliere, securing simply (he mobility of the lives, 
.and a steady vigour of distill.dion. TIic eonelusion 
of the process is ascertained by inlioduiing his 
bOiindiiig-rod into tlie pot, tlirough a small orifice 
inufie for its jiassage in the wall. A new' dharge 
must then he given. 

By the above process, well eonduir^ed, sulphurs 
are brought to the most jierfect stgU' of purity that 
the arts can require ; W'hile not above four parts in 
the hundred of the sulphur itself are consumed ; the 
crude, ineombiistible re.siduum vni^'ing from five to 
eight p.arts, according to the untiire of the i.iw ma¬ 
terial. But in the siihlimatiou of sulphur, the fre¬ 
quent combustions inseparable from this operation 
carry the loss of weight in flowers t* about twenty 
per cent. 

The process by fusion, performinl at some of the 
public works in this country, does not afford a re¬ 
turn at all compaiable with that of ‘lie above French 
process, though a much better article is operated 
upon in England. After two meltings of rough sul¬ 
phur (as imported from SiVily or Italy), eighty-four 
per cent, is the maximum amount oiitaiued, the 
average being jirobubly under eiglity; while tlie pro¬ 
duct is certain^ inferior in quality to that by dis¬ 
tillation. 

3. On the charcoal .—Tender and IVT^^t woods, 
capable of affording a friable and porous t^harcoal, 
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wliicli burnR rapidly away, leaving the smallest resi- 
rliiup) of .ishes, and coiitdinitig therelorc the largest 
jiroportion of carbon, ought to be, preferred for 
eliatruig in gunpowder-wo\;ks. 

• After many trials made long ago, black dogWood 
came to be prefen-ed to every plant for this purpose ; 
but modern experiments have proved that many 
other woods afford an equally suitable charcoal. '1 he 
woods of blacl^ alder, popl.xr, lime-tree, horse-ches- 
nul, and ch >siiut-tree,*were carbonized in exactly* 
similar eircuinstanees, and a similar giinpowt|pr was 
made witli each, uhich was proved by the same 
jiroof-inoitar. The following results were obtained ; 

Toises. Feet. 

Pofdar—mean range . . 113 2 

Itl.ick alder.110 4 

Lime.110 3 

Horse-chesnut .... 110 3 

Chesnut-tree .... 109 

By subsequent exjieiiinerits contirinatory of the 
above, it has been (mther found that the willow 
j)u>icnts the same advant iges ns th'- poplar, and that 
several shrub!, sush as the h.izil-nut, the sjiindle- 
tree, the dogberry, the il.kr tin, the common sal¬ 
low, and some ollni.s, in.iy be as advantageously 
employed. But vvliuhever wood be used, we should 
.ilwajjj cut it when full of .sap, ,ind never after it is 
dead ; we should choo^'^ hi im lies not morejhaii five 
or SIX ytais old, and stiip them earefully, because 
the old bi.iiulus , 111(1 the baik eontam a l.iiger [iro- 
l>oitiuii of e,iinilyeoiistituent-. The bivinehes ought 
not to eveeed thr, e-qu iileis of ,m inch in thickness, 
and the laig^r ones shoiihl be divided leiigtlivvisc 
into four, so tliat tiu ir ]>ith may be readily burned 
a\v,ty. J 

Wood is romnioiily carboni/ed in this eounfry 
into giiiipowder-ebauo (1 111 cast-iron cylinders, with 
tluir axis littd Jion/onbilly, and built in biiek-woik, 
so that the llame ol a luinaee may cireulale round 
them. One end of the cylinder is furnished with a 
door, for the iiitroduetioii of the wood and the rc- 
ino\ d of the charcoal; the other end teiiiwnates in 
a pipe, connected with a worm-tub for condensing 
the pyrolignous acid, and giving vent to the ear- 
Iniretted hydrogen gases that are diseng.igi'd. To¬ 
wards the emf of the operation, the e mnexiou of the 
cylinder with the pyioJignoiis acid cistern ought to 
be (Hit off, and a very free egress opened for,tlK‘ 
volatile matter, otherwise tlie elsircoil is apt to get 
(dated with a fuligmeus varnish, and to be even 
pi'iietrated with eoudeiis,ible matter, whicli materi¬ 
ally in)Uie its qucRities. 

In France, the wood is carbonized for the gun- 
jiovvder works either in oblong vaulted ovens, or in 
pits, lined with briek-work or cylinders of strong 
sheet-iron. In eitheCe.ise, tlie he.it is derived from 
the imperfect combustion of the w ood itself to be 
charred. In general, the product in charcoal by the 
litter method is from 10 to 17 )iarts by weight from 
100 of wood. The pit-process issuppo.sed to afford 
a more productive return, and a better article ; since 
the body of wood is much greater, and the bdiginous 
vapours are allowed a freer escape. Tlie surface of 
a good charcoal should be smooth, but not glia- 
tqning. 

The eliareoal is considered by the scientific manu¬ 
facturers to be the ingredient most influential, by 
its fluctuating qualities, iqion the romposition of 
gunpowder; and, therefore, it ought always to be 
prepared under the vigilant and skilful eye of the 


director of the powder establishment If it has 
been kept for some time, or quenched at first with 
water, it is unsuitable for the present purpose. Char¬ 
coal extinguished in a close vessel by exclnskui of 
air, and afterwards exposed to the atmosphere, ab¬ 
sorbs only from three to four per cent, of moisture, 
while red-hot charcoal quenched with wateP lusy 
lo.se by drying twenty-nine per cent. Wh^ the 
latter sort of charcoal is used for gunpowder, a de¬ 
duction of weight must be made for the water pre¬ 
sent But charcoal which has remained long.iau 
pregnated with moisture, constitutes a most detri¬ 
mental ingredient of gunpowder. 

[To -be continued ] 


VENTILATION. 

Th I! following remarks are extracted from Dr, Reid’s 
valuable Work on Ventilation. 

It Inis pleased the Author af Nature so to consti¬ 
tute man, tli.it bis body is dependent on the materi¬ 
als with which he is surrounded for nourishment and 
support, and influenced by a number of agents which 
never cease to modify the tone of his constitution, 
throughout the whole period of his existence. They 
not only affect his animal frame, but, from the man¬ 
ner in which the living spirit is associated with the 
corporeal tenement in which it dwells, they equally 
influence his mental faculties. Their just operation 
is essential to all the functions of life; but their un¬ 
due or unequal action, if not so extreme as to cause 
d(’uth, may lay the foundation of bad health, and 
give rise to raoi bid impressions unfavourable to the 
denelopmcnt of power, activity, and accuracy of 
thought and action. Among these, heat, light, and 
electricity, in all their diangeful and fluctuating 
movements, are ever jiiodifying his sensations; at 
times communicating a buoyancy, elasticity, and 
gaiety of feeling, which he can scarcely repress, 
while on other occasions he becomes the victim of 
the fatal inffuened* whicli tliey produce upon his 
system. 

But no agent exerts a more continuous power upon 
man than the atmosphere by whi( h be is surrounded. 
There is nothing, perhaps, that presents a more 
wonderful combination of properties than is mani¬ 
fested in the endless variety of purposes which it 
selves, ill respect to liis own frame, as well as in re- 
ference to t!ie general economy of nature. He de¬ 
pends upon it for the breath of life. It forma the 
great pabulum mta, to which all Other nourishment 
is suhuidinnte, and without which death immediately 
ensues. It is the medium of communicating to the 
eye the light that di.splays the visible creation to his 
view ; it developcs in the vital fluid that circulates 
in the body the warmth by whicli the living frame is 
aiiiinaled; it is the medium of those vibrations, 
without which there would be no voice to cheer man 
in his pi*escnt abode, no language, no melody, nor 
harmony of sounds ; it conveys the fragrance of the 
most odoriferous and attractive flowers; it warns 
him equally, by their offensive impressions, qf nn- 
merous sources of disease and danger. Ten thou¬ 
sand rays or undulations may pass tlirongh it from 
the regions of space, and from the varied objects at 
the surtace of the earth, unfolding at every point of 
the horizon which the eye can command, the gran¬ 
deur and variety of the works of creation; and still 
no jarring movement is permitted to distufl) the in¬ 
numerable intersecting paths through which they 
move, or to counteract the influence which they all 
individually impress upon the human fmme. 
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Through the medium of the aijr, the purer water, 
evaporated from the surface of the land and of the 
ocean, is wafted to diflerent regions, and returned 
again to fertilize the soil, and quench the sufferings 
of thirst. 

Again, air promotes the disintegration of all or¬ 
ganic matters, converting, ultimately, the dead and 
decaying remains of animal and vegetable life into 
gaserms or soluble products, a large portion of 
which becomes diffused through the atmosphere, and 
serves in the course of time for the support of new 
generations. Thus the very dust of the ground 
passes in an insensible form into the air, and is sub¬ 
sequently absorbed in the vicinity of the place where 
it may have been produced, or conveyed by aerial 
currents into distant lands, where it appears in a 
new shape, as it renews its position in the vegetable 
kingdom, affording, in this condition, materials which 
flourish for a time, and then become a subject of 
the same series of changes in never-ending cycles. 

But the atmosphere is no less wonderful when 
viewed in the various changes which it effects in the 
animal and vegetable kingdom, than in the mild 
and genial movements which it presents on a sum¬ 
mer’s ere, or in the violent action which it assumes 
in the wind, the rain, and the tempest. 

If we look to the movements of the air in the 
great theatre of the globe itself, we shall find it per¬ 
petually circulating between the equator and the 
poles, contributing much to moderate the extreme 
temperatures that would otherwise prevail in the 
torrid and polar regions, and diffusing, in all the 
minor streams into which it is thrown by loftil 
causes, a perpetual freshness and purity, by which 
the general ventilation of tlie different regions of 
the globe is maintained. * 

If we turn to man himself, nothing can afford a 
more useful lesson, from whieh we may draw the 
most important practical conclq^ions, than the ex¬ 
amination of the relation which the human frame 
bears to the atmosphere by which it is surrounded. 
Not only does the air act continually wherever it 
presses upon the surface of the body ; it is even 
brought into contact with the bloo^d within the in^ 
most recesses of the lungs, where its renovating ac¬ 
tion purifies this vital fluid before it returns to the 
heart, from which it circulates in a living stream to 
every part of the body, producing a never-ceasing 
circle of chemical chants, so long as there is life to 
sustain its movements. And, if we count the num¬ 
ber of respirations made in a minute, they will be 
found in general to amount to twenty; so that, upon 
an average, we draw upon this great magazine, the 
atmosphere, for nourishment and support, no less 
than twelve hundred times every hour during the 
whole period of our existence. 

Nor has nature been more profuse in its supply of 
that aerial fluid with which we are surrounded, than 
careful in the means adopted for its efficient appli¬ 
cation. The interior sniface of the minute cells of 
the lungs has been calculated to present alh area 
about twenty times greater than the surface of the 
body; while the sanguiferous system incessantly re¬ 
turns the vital fluid from every part of the frame to 
the heart as uniformly as it is propelled, that it may 
again be renovated by the free draught of air which 
is so greqilily inhaled by the lungs. 

The external surface of the body performs ftme- 
tioBS of great importance to the maintenance of a 
sound and strong constitution, {though they may be 
interrupted to a greater extent for a time than the 


function of the lungs, without so immediately aflect- 
ing life. The operation of inbensible perspiraifibn 
continues without ceasing its invisible agency, un- 
less when urged by extreme heat or other causes, 
into inordinate action, or suppressed by some inju- 
rioua influence that tells speedily upon the consti¬ 
tution. 'The -whole surface of the body is In reality 
penetrated with a multitude of pores, through which 
rte air exerts a similar agepey to that which pro¬ 
ceeds with greater energy in the lungs. 

'fhetxintinuityof the action of the air is sustained 
in the human frame by a process no less remarkable 
than the extent of the arrangements for securing its 
full and effective influence. Not only is a poweriul 
apparatus brought into play, by the operation of 
the mechanism of the chest, anulhe effect it pro¬ 
duces along with the heart and blood vessels, so as to 
sustain the circulation of the blood, by which, and 
all the varied movements connected with the func¬ 
tion of respiration, the perfect aeration of the whole 
frame is efccted; but these, in their turn, produce 
a degree of temperature in the living frame, su[ie- 
rior, in general, to that of the atmosphtye by which it 
is surrounded. From the change of equilibrium 
that necessarily ensues, the vitiated, warm, and light 
expanded air—expanded after it comes in contact 
with the living frame, whether rejected from the 
lungs or from contact with the body—contiwually 
gives way to the colder and denser atmosphere which 
presses it upwards by a slow and gentle movement; 
and this being heated in its turn, is followed, in 
endless succession, by a perpetually renewing cur¬ 
rent tliroughout the whole jictiod of existence. 

(To he continued) 

VARIETIES. 

War Marble. For Leather Kook Covers, S(c.~~ 
This marbling must be done on the fbr?dge, before 
the back of tlie book is rounded, or becomes round, 
when in boards, and finished on the head and foot. 
Take bees’ wax and dissolve it over the fire in an 
eartheni ^ssel; take quills stripped of their feathers, 
and tie them together; dip the quill tops in the 
wax, and spot the edge, with large and snitdl spots; 
take a sponge charged with blue, green, or red, and 
smear over the edge; when done dasu off the wax, 
and it will be marbled. This will be usefiil for sta¬ 
tionary work, or for folio* and ciuartos. *• 

Novel we of Ice in Ventilation ,—A course of ex¬ 
periments has been going on at the Haqpver Square 
Rooms, with a view to their more complete ventil¬ 
ation. The process selected as the%ost complete is 
that of Mr. Dsy, who calls in to his aid the Archime¬ 
dean screw, by which fresh air is forced into an 
apartment of any size without^^using the slightest 
perceptible draught. On the last occasion of her 
Majesty’s visit to these rooms, during the perform¬ 
ance of the Ancient Concerts, and ijjien attended 
by the King of Saxony, the Duke of Wellington, 
and other distinguished persons, this scientific pro- 
cess was tried, and although the atmosphere, ex¬ 
ternally was 69 to 70 degrees during the whole 
of the evening, that of the salon scarcely exceeded 
70 degrees, irithough it was densely crowded and 
highly illuminated with 'gas. This novelty in the 
history of ventilation was effected by the air being 
passed through trays of ice.. The comfort arising 
from so agreeable a temperature has determined the 
proprietors to resort to the some means on all similar 
occasions in future. ^ 
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iSra GYMNOTUS, OR ELECTRIC EEL. 
Wi 'i>r««ent oor ^ tmi 

tiu 4^meiu of Um Gjttu>ol;iu or 
tfriudi «re now exhRUii^ vS Pmctiod 

Sdutee, In Adelaide Streeti end nu fyiUifdlbg m- 
ooont of diia sii^lar tttra^ded fW Mr. 

Noad'e attractive work o)vE]ectt|f^tfftirffl mdonbt 
not be read ndtb iAteit»t.> < 

Ibe Ojrmnotn* f«fl native of ibe wanner reghnu 
of Amerioaf and A;&^, ioMbitiiW Ime rivers, ea. 
peeUdly those pf Snrtnam. In Am^ ft chiedjr oc* 
onreinthe^nohea-of thejSeiugal. It is sb named 
from the alttenoe o( the dorsal fin. In gtnmal as¬ 
pect Rvery mudt resembles an eel,—^thebodf is 
stnoc^, withont Bcsles; a long tentt^ An extends 
just behind the head, to toe very extremity of 
tog tail ] anmnd toe month are many pstdllm lodaed 
inl&KyptB, whito a«e merely mneOns giaads^ Ibe 
mtmto is armed sdto sharp te^ snd pr^ecting 
Into it are nnmmons fringes, whidi, ftom their vas- 
ealarityt doubtlesa serve a purpose fai inspiration, 
tba oeaophagns is short, termlaatiag in a capsmona 
etomaoh with toieh rugose parted* Ibe rest of 
toe alimentary canal is short, dmtUedon itself, and 
teiminatea in^toe elowa, whhdi is situated in the 
smdal line, a few ipehea fh>m toe under jaw. The 
whole cevi^ of toe abdomen is not more than seven 
Inchca long, and contained, in toe female specimen 
eiBiamed by Mr. Letheby, besides the alimentary 
cnmd, ovu^ fUled wlto ova of a bright orange co- 
loi», the heart, toe liver, and upper part of toe air 
bladder. The rest of the animid ia made up of the 
electrical Organs and musdea of progression, togethei 
with an air sac, wfaito runs bwieath the spine the 
whole ifugto of its body. The Gymnotus was first 
described by lUehiar, in 1677, and its anatomical 
structure by Mr. Hunter, in the 63rd and 65th 
volumes of the Philosophical TVausactions. The el^- 
tric organs consist of alternstimiB of different sub¬ 
stances, and are most abundant^ supplied with 
nerves; their too frequent use ia succeed^ by debi¬ 
lity and death. That these organs are not essential 
to the animals, is proved by their thriving after they 
have been pemoved. 

By toutoiog toia flto with one hand a shock is 
feit'in t}m Angers, wiiat, and elbow. The band of 
one pepron bring held in water at toe diateuce of 
towt fi^ from the animal, upon a second person’s 
iirtoktoag toe eri, toe foimer wiU receive a shook. 
Hr, Wjlliamaoa placed a tat-Ash in toe same vessel 
of wntsr vdto toe epl, and tium diir^ hi* own hand 
in thg water, The Gymi^otna gwam up to toe Aah, 
bgt tqnwd away wito^ ofibrhlif any violence to it; 

H eotrn tetornedf and after regarding attentively the 
ost^Ato for some wconda, guv* it a shock, which 
made It turn up its belly, and continne mottonlew. 
The shock was pereeptilm to Hr< Williamson at the 
same time. Whenever Atotoat had been tons ren¬ 
dered motionlaaiiiwr^ removed to fmotoer vmsel, 


tbey recovered, , t i f, , 

, 4n hisTaUastt Fhyrit^'des R^^nes Equitori- 
ales, Im., Humboidi has gd^ some parioua details 
ni^iwdtlptf toe electekssit ail, t4^,.il|habita the 
analtoes of toe low prorinees of Yenezuela 
MWiitoa CachBCaa, H h| jaot with most frequently 
ittw ^i|piant pools, dispersed at intervals over the 
“ t,extend from Oronooo to toe Apurd. 
djMiT'Uratieahaa eyen been abandoned 
^ , tiif to* dasqnt cxperigqimd in crossing a 
itirheretoe mutatwototirom toe effects of the 
m,! oApn paralyMd lu^ drowned. Even the 



angler sometimes receives a stroke conveyed along 
his rod and line. These eels are about six feet in 
length, and occasion a highly painful sensation, more 
resembling toe effect of a blow on the head, than the 
a^k of a common electric discharge; a peculiarity 
of effhet referable perhaps to a great quantity of 
electricity eff small intensity. The followmg parti¬ 
culate given b;f Humboldt, and taken from the 
Edinbui^ Review,, Tol. xvi. p. 250, am worth in. 
«£toig r— ' 

Indians mitertain such a dread of the 
Gymubtus, and show so much reluctance to approach 
it when alive and active, that Humboldt found ex¬ 
treme difficulty in procuring a few to serve as the 
sublets of experiment. For express purpose 
he stopped some days on his journey across the 
Llanos to the river Apurd, at the small town of 
Caloboze, in the neighbourhood of which he was 
informed toey were, very numerous. But though 
bis landlord took the utmost pains to gratify his 
wish, h* was oonstantiy unsuccessfuL At last be 
detennined to proceed himself to the spot, and was 
conducted to a piece of shsUow water, stagnant and 
muddy, but of the temperature of 79°, surrounded 
by a rich vegetation of the great Indian Ag trees and 
the miortferous sensitive plmts. Here he soon wit¬ 
nessed a spectacle of the most novel and extraordin¬ 
ary kind. About thirty horses and mules wire 
quickly coliacted from the adjacent savannahs, where 
they run half wild; these the Indihns drove into the 
marsh. The gymnoti, roused from their slumbers 
by tlto noise and tumult, mount near the surface, 
and swimming like so many livid water-serpents, 
briskly pursue the intruders, and gliding under their 
bellies, discharge through them the moat violent 
and repeated shocks. The horses, convulsed and 
terriAed, their mane erect, and their eyes staring 
with pain and anguish, make unavailing stPiggles to 
escape. In less than Ave minutes two of them sunk 
under the water and were drowned. Victory seemed 
to declare for the eels; but their activity now began 
to relax; fatigued by such expense of nervous energy, 
they shot thhir electric discharges with less frequency 
and effect. The surviving horses gradually recovered 
from toe shock, and became more com posed, and 
vigorous. In a quarter of an hour the gymnoti 
Anally retired from the contest, and in such a state 
of languor and complete exhaustion, that they were 
easily Virawn on shore by help of small harpoons 
Axed on cords." 

Itwillnot be uninteresting to repeat (V7 1. MS.) 
a brief acoount of some of the experiments made 
by Dr. Faraday with this Ash, the results having 
afforded every proof of the identity of its power 
with common Electricity. 

let. Shock .—This was very {C’verfnl when one 
hand^as placed on toe body near the head, and the 
btoer near the tidi. When the dry hands grasped 
metallic conductors in eontacl with the Ato, scarcely 
any shock was felt; but when the hands were wetted, 
smart rimeks were experienced, 

2nd. Oahanometer .—^A pair of collectors were 
thus constructed: a plate of copper eight inches 
long, by two inches and a half wide, was bWit into a 
saddle toape, that it might pass over toe Ash, and 
iiudose a certain extont of toe back and sides, and a 
thick copper wiiu was brazed to it, to convey the 
electric force to toe experimental apparatus; a jacket 
of Sheet caontchour was put over the saddle, the 
edges projecting at the bottom and toe ends; the 
ends wme made to eonvergo so as to At in sCma de- 
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gree the body of the fish, and the bottom edges were 
made to spring agaiust Any horisonted surfime ntt 
which the saddles were placra. The part ot the 
liable to be m the water was covered witih meat* 
chouc. 

i>y oaaring ^ Ash to send a powerful cBsehaige 
through these oolleotorsi a galvanometer of no great 
debcacy bemg included in & circuit, deflectkm of 
the needle amounting to 30° was produced t the ae- 
flection was oonatantly in a given duection, the 
etectnc corrent bemg always ttSia the anterior part* i 
of the animal through the galvanometer wire to the ; 
posterior parti The former were, therefore, for the i 
time, externally positive, and the latter neg^lve. 

Makmg a Mfignet.^Wbm a kttle helix^ contain¬ 
ing twenty-two feet of silked wire wound On a quill, 
was put mto the circmt, and an annealed steel n^le 
plat ed in the helix, the needle became a magnet, 
and the direction of its polanfy in every ease indi¬ 
cated a current from the anterior to toe posterior 
parts ot the Oymnotus throngh the condoeton 
used . 

Chemtcul Decompomrioa.—-Polar decompositHin 
of iodide of potassium was obtained by momtenuig 
three or four folds of paper in toesolutioh, plamng 
them between a platmum plate and the end of a 
(ilhtmum wire connected respectively with the two 
saddle oonductors. 'Whenever the wireawas m con¬ 
junction with the conductor at the tore part of the 
Gymnotos, iodine appeared at its extremity; but 
when connected With the oilier conductor, none was 
evolved at the place on the paper where it before 
appealed By tins test Dr, haraday compared the 
middle part ot the Ash with oUier ^rtions before 
and behind it, and found that the^coOjtoctor A, 
which being applied to the middle, was Mgative to 
the conductor B applied to the anterior parts, was, 
on the contrary, positive to it when B was appbed 
to places near the toil So that withm certain limits 
the condition ot the Ash externally at the tune of toe 
shcH k appears to be such that any given part is ne¬ 
gative to other parts antenor to it, and positive to 
such as are behind it • 

hvoluhon qf //eo/.—-The experiments were not 
decisive mn this point, as might be expected, the 
instrument employed was a Hama’s thermo-elec¬ 
trometer 

lipark. — The electric spark was Arst ilbtamed 
m the following manner A good magneto-electnc 
coil, wito a cure of soft iron wire, had one extremity 
made fast to4he end of one of the saddle collectors, 
and the other Axed to a new steel Ale; another Ale 
was made fast to toe end of the other collector. 
One {lerson then rubbed the point of one of these 
Ales over the ftflE of the othm, whilst another per¬ 
son put the collectors over the Ash, and endeavoured 
to excite it to action. By the ftictimi of the Ales 
contact #88 made, and broken very frequehtlyi 
and the object was to catch toe moment of the 
current through the wire and helix, and by breaking 
contact dwnng ike current to make toe Electricity 
sensible aa a spark The spark was obtained four 
tunes. a revolving steel plate, cuA fik-faehton on its 
aortace, was afterwards substitoti^ for the lower 
Ale, and tot the upper Ale wires of iron, cofiper, 
and silver, with all of which toe spark was obtained. 

In subsequent experiments the spark was obtained 
dtreetly between Axed surfacdi, toe inductive coil 
being removed, and only toort wires used, T^ 
appmbis employed was a glass globe, through the 
uppei cap of wiucb a copper wire, alightty bent at 
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iiute&tly turned round in mich a maimer as to ibrm 
a ooil inclosing tile fish, tiie latter repreaeOting a 
diameter across it i a shock paS8ed« and there in an 
instant was the fish stmok motionless, as if by light, 
ning, in the midst of tho Wajter, its side floating to 
the Iwht The Gymnotus nude a turn or two to 
look for its prey, which having found, he bolted, and 
then went searching abont for more. Uvtng as this 
animal does in the midst of such a good conductor 
as wm«r, itseema at first surprising that it can sen* 
tibly electrify anything; but in £mt it is the very 
conducting power of the water which favours and 
increases the shock by moistenii^ the skin of the 
snimsl through which tiie Gymnotiis discharges its 
baUery. This is illustrated by the fate of a Gym. 
notns whish bad been caught and confined for the 
purpose of transmission to this country. Notwith* 
stsading its wonderfol powers, it was destroyed by 
a voter rat, and when we consider the perfect Man. 

' nef in which the body of the rat is insulated, and 
that even when he dives beneath the water not a par¬ 
ticle of the liquid adheres to him, we shall not feel 
sa^rised at the catastrophe. 

The Gymnotus appeals to be srasible when he has 
shocked an animat, being made e^scions of it, pro¬ 
bably, by the mechamcal impulee he receives, caused 
by the spasms into which he is thrown. When Dr. 
Faraday touched him with his hands, he gave him 
shock after shock; but when he touched him with 
glasa rods, or insulated conductors, he gave one or 
two shocks felt by others having their hands in at a 
distance, but then ceased to exert the mfluence, as if 
made aware it had not the desired effect. Again, 
when he was touched with the conductor several 
times for experiment on the galvanometer, &c., and 
appeared to be languid or indifferent, and not will¬ 
ing to give Shooks, yet, being touched by the hands, 
they, by convulsive motion, infor,>ned him that a 
sensitive thing was presenc, and he as quickly showed 
his power and willingness to astonish the experi¬ 
menter. 

In these most wonderful animals then we behold 
the power of converting the nervoue into the electric 
force. Is the converse of this passible ? Possessing, 
as we do, an electric power fisuf beyond that of the 
fish itself, is it irrationd, or ttnphilo8ophieaL,«to an¬ 
ticipate the time when we^hall be able to reconvert 
the electric into the nervons force ? Seebeck taught 
us how to commute heat into Electricity, and Pel- 
tier, more recently, has shown ns how to convert the 
Electricity into heat. By (Ersted we were shown 
how to convert the electric into the magnetic force, 
and Pkraday has the honour of having added the 
othM memlmr of the foil relation, by*re.acting back 
again and- convertiiq; magnetic into electric forces. 

The following are the experiments suggested by 
Faraday, as being rational in their performance and 
promising in antidpation. 

1*. If a gymnotus or toipedOi has bemi fotigurd 
by frequent exertion of the eleetric organs, would 
the sending of currants of similar force to tiiose he 
emits, or of other degrees of force, hither continu¬ 
ously or fotermittiagly, in the same direction us 
those he sends fofth, rpstore him his powens and 
strength more rapidly than if he were left to his 
nefo Mt epi^ ? 

^[^f^onld pending currents through, in the con- 
^fraction, exhaust the animal Wildly ? 

3 . When, in the torpedo, a current is sent in the 
natund diraiAiott, s> man below upwards, through 
the organ mi the other ride into action ? or if sent 


through in the contrary direction, will it produce 
the same, or any, effect on that organ ? 

d". Will it do so if the nerves proceeding to the 
organ or organs he tiedand will it do so aftri* the 
animal has been so far exhausted by previous riiocks, 
as to be nnable to throw the organ into aotion in 
any, or in a similar, degree of his own uill ? 

• It is for the physiologist to pursue this inquiry: 
to him it belongs to connect these two branches of 
physical- philosophy, a minute acquaintance with 
practical anatomy bring quite as indispensable ns a 
thorough knowledge ^ the laws of Electricity. 
“ Never, however,” as Daniell observes, “ ftas thi re 
a more tempting field of research, or higher reward 
offered for its successfol cultivation, than that which 
is presented by animal Kleclririty." 

In the autumn of 1839, Professor Schoenbein, of 
Bale went through a series of experiments with the 
London Gymnotus, and obtained resnlts entirely in 
accordance with tliose just described. One fact, 
however, was observed during the decomposition of 
iodide of potassium, which greatly surpi-ised those 
who witnessed it. At the inriant when the paper, 
impregnated with the iodide, was put in communica¬ 
tion with the fish, a visible spark was observed : 
this spark did not occur every time, but in an ex¬ 
ceptionable manner, although the experiments w?re 
repeated iff circumstances as similar as possible. 
“ So far as I myself have been able to observe,” says 
Schoenbein ; ” we never obtained a spark, either at 
the moment when we complete the circuit of a gal¬ 
vanic pile by means of an electrolytic body, oi at 
the moment vihen this latter is put out of the action 
of the current* I dare not then express an opinion 
upon thelhature and cause of the phenomenon just 
mentioned, especially as I fear to decide whether the 
spark really occurred at the opening of the circuit, 
or at the instant of its being closed.” 

In summing up .some exceedingly interesting re¬ 
marks on the electrical powers of the Gymnotus, 
Schoenbein (declares it to be his Opinion, that the 
true cause of the jihenomena is still completely ob¬ 
scure, and must neither be sought for in the physi¬ 
cal or chemical constitution, nor in a fixed organi/u- 
tion of certain parts of tlie animal: but that there 
exists, without being able at present to determine 
how, ag intimate connection between the vital ac 
tions dependent on the will of the fish, and the phy¬ 
sical phenomena which these vital actions^roduce. 
Until we know more exactly the nature of Elec¬ 
tricity, we shall be unable to deteef^is intimate 
relation which exists between electric and vital ac¬ 
tion, until we know whether Electricity is only a 
particular condition of what w^ call matter, or 
whether it arises from particular vibrations of the 
"ther, or, in fine, whether like gravity it must be 
regarded as a primitive and specific force^pf nature. 
So long as we arc without an exact idea of what 
Electricity is, the different modes of its develop¬ 
ment will, of coarse, be incomprehensible to us, and 
we shall scarcely bo able to say anything upon the 
cause of animal Electricity, even though anatomists 
and physiologists should have very oireftally studied 
the structure of the fish, and should have made ns 
most iutimatriy acquainted with all its fibres and its 
most minute nerves.” 


PLUMBING. 

Thk lead generally used in roofing and gutterag is 
from 7 to 121b. to the superficial foot, and ijfrcat 
vigilance on the part of the architect is required, in 
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these days of contracts, to see tiiat his employer has 
the thickness, Or, which »the same thing, the weight 
that has been contracted for. We do not think it 
’ necessary to describe at length the machinery of a 
water-closet. Every one k^ws that the prindple 
on which it is formed is that of a head of water in a 
cistern placed above it, which by means of a lever 
attached to a wdve in the cistern ^ows a body of 
water to rush down and wash the Mwn, whose valve 
is opened tor the dischaige of the soil at the same 
moment that the water is let down from the cistern. 

. Various instruments tor this purpose have been con¬ 
trived and patented, but we are not aware of any 
better tlian those which are made by the late Mr. 
Bramah, almost as soon as the subject formed a 
mailer of inquiry. The reader will obtain by an in¬ 
spection of one a far better notion than words or 
iiittgrams can convey. As it is a branch of the 
plumber’s trade to find and fix the pumps for the 
supply of water to a dwelling, we think it right to 
furnish a description of the two sorts oommenly 
used, which are the/ifittnp, and the common pump, 
Fiij, 1. is a diagram of a lifting pump, in which 
C: U is a short cylinder submer^d in the well 
or other reservoir, whence the water is to be 
raised. In this cylinder a valve is placed at x, 
above* which the pipe or tube C’E is carried up¬ 
wards as high as ii^ requisite for the delfrery of 
the water. In the cylinder a water-tight piston 
moves vertically, being worked by rod or frame 
work, as seen in the diagram. To this piston is 
fixed a valve at v, and the cylinder between the two 
vcilves is filled with water. When the piston is 
raised, the water between the valves beipg pressed 
upwards against the valve a:, opens it, and is driven 
into the tube CE, from which, on the renewed 
descent of She piston, its return is intercepted by 
the valve x. The water follows the piston in its 
ascent by the hydrostatic pressure of the water in 
the reservoir outside the cylinder; and on the next 
descent of the piston the water will a^in pass 
through the valve v, and will be driven throug|h the 
valve J,' on its next ascent. 

It is manifest from inspection that the valve x re¬ 
lieves the vrfve v from the pressure of the column 
of water in the tube CE during the descent of the 
pUtqui; for if the valve c were subject to that pges- 
sure during the descent of the piston, it could not 
be opened bj the pressure of the water in the well, 
inasmuch as its level is necessarily below the level 
of the water in fhe pipe CE. The valve e pre¬ 
vents the return of the water through the piston 
during its ascent, lu raising the piston a force is 
required sufficient ^ support the entire column of 
water from the vaMf e to the surface of the tube 
CE. To estimate this, we must take the weight of 
a column of water whose base is equal to the area 
of a section of the piston, and whose height is equal 
to tliat of the surface of the water above the valve c 
in the tube CE. Hence, after each stroke of the 
pump, the pressure on the piston and the force 
necessary to raise it, will be increased by the weight 
of a column ot water whose base is the horisontnl 
section of the piston, asd its height equal to the 
increase which the elevation of the column in CE 
receives from the water driven through the valve x. 
lu the figure cd |s thef piston, the bottom of whose 
rod is at 6; m and n are rods whictf connect it with 
the upper jiput of the Work, and W is tha level df 
water intlm well. The common, or, as it is usMdly 
called, metumpump (shown in Jiy, 2.)^, .is nothing 



more than a luge eyilnin^_. 

whoee lower extremis 
which the water is to be iduid, .Tiiii 
a mttion pipe (SO), and ' 

represented by O, 

venting the aaoent of eolid'MpnHm^^U' f 
with holes like « strainer. "At the 
this Buetion pipe is jilaced the velve w 
wards. At plaM the tube ts oOnnactieil^i^ 
another, BC, h^icb.acte as a great sj^d^i 
which works a piston having a vahre lit v, ahiiiit 
ing upwards. The pfeton is worked alb 
upwaids and downwards in common 
lever called the hrohe, but it may hi worke 
many ways. In the figure, W is the leVbl of 
watery CD, the flange, vrhere the lower ^ve 
ftxed,'cd, the piston, ah, the plsfrm rod, and 
the cistern into wfaioh die water is raised and 
livered by its gravity at- dm noefs of the pnmp w,' ' - 

At the commencement of the op^ation'the water"'* 
in the suction tube stands* at the Mme hei|^t as ted ^ 
water in the well, bein^ equally subject to.tee atmbe- 
pberic pressure; but as soon as the Ojlteige fiC. 
exhausts the air by the upward and downwMrd aedon 
of the piston cd, the pressure of tee ah' in SO being 
diminished and lenderiH less than teat on the sUMhOe 
of the water in the well, will rise in SO by ^ at¬ 
mospheric pressure; and as the ahr becomes mote’ 
completely exhaust^ in the column of water in 
tube SO below the valve m, so will its preunte oit 
the surface of the coluran be diminished, md whilst 
that diminution goes on, tee height of tee ^tumn 
will increase. 

If the air could be ^tirely withdrawn fitem the 
tube SO, and a perfeervacuum created beneafh tee 
valve X, similar to that existing above the mercury 
in a barometer, then the atmospheric pressure, act¬ 
ing with undirainishgd effect on the surface of water 
in the well, would, in the tube SO,su8tsdn a cClomii 
of water equal to a column of the same base and of 
the same height as the mercury in the barometer. 
Now, the specific gravity of mercury being 13^ 
times greater than that of water, a force capable of 
sustaining a column of mercury 30 inches high, 
would sustain a column of water equal to 30 in¬ 
ches X 13i«= 403 inches ^ .33^ feet. But aU 
absolute vacuum is never figmed; atad, moreover, 
in this country, as the barometric column varies be¬ 
tween 28 and 31 inches in height, the valve x teould 
on no account be more than 28 feet above tee level 
of tee water in the well, taking into considera- - 
tion all the attendant circumstanees. This is the 


construction and principle upon which the coinmou 
household pump ts formed, and in it no other nil^ 
is derived from'atraospheric pressure thtm What we 
have already stated; hence the pump re^iteBaa 
much force to work it as, in general texaia, U'‘eqiMl' 
to the weight ot all the water tn'it at auy time, teW 
atmospheric pressure adording no Idd to teehterk- ’* 
man. The cistern at the top is placed' for the pur¬ 
pose of affording an unintermitted disitea^e'or'tec 
water by holding mote thUH the whole athtelittiltttian 
of water, vteiid) is contrived to be grratortean' the 
spOut or noxle will discharge.'-'^ •. 


SADDLES AND HARNESS. •*,' 
Edward Banxow, WattoB,-Stiilfordshirtf, saddlete'- 
ironmonger; hits bitidy patented tee following ifo-' 
prDvementsinsaddtesniM'hDree faarneea; : ' 

The patentee mokes seiveh distinct claims ih tbih' 
specification. The main feature of his imptoye-/ 
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Uient lu saddles is tlte oonstraetLoa of the sad¬ 
dle tree in such a manner lhat the pummd naj be 
removed, as it is fixed on by a ^ and a spring, in¬ 
stead of being nailed on, as ut Ibe uww manner. 
The bnproraments in h^nusss refer prhmipally to 
the bit, which is so enntriyed (bat tbs month-pkce 
may be detached firom the.dieelts, and fixed by 
screws in any position ftat may be required. There 
is a eontrivanee also for bringing down the nose- 
piree when reins are pnll^, and thus shutting 
tbs bwae's month, and preventing the animal from 
rnaping meay. Another part of the invention re- 
finrs to a plan for lengtiiening or shortening hsrness 
without bookies, by employing what the inventor 
terms a “ metal trough,” with holes pierced in fr, 
into whirii holes studs fixed to the other parts of the 
harness drop, and are there kept firm. The patoitee 
also olums a plan for enamelling both the leather 
hud the metallic parts of harness for &eir preserva¬ 
tion ; but he does not very clearly state what part 
of the process is new, for the plan of enamelling, he 
admits, has been previously a^pted. 


PNEUMATICS. 

It has been stated, tiut the atmospheric pressure 
at the attrikee of the earth is capable of supporting 
a column of water tbirty-foor feet in bei^t. It 
follows, therefore, that if our atmosphere were con¬ 
densed to such a degree that its specific gravity 
w^d be equal to that of Water, its height would be 
thirty-four feet. Now tUd specific gravity of a stra¬ 
tum atmosphere coDtiguoustothesurfitceis about 
840 times lass than the specific gravity of water; 
that is, a cnbic innh of water weighs 840 times more 
than a cubic inch of mr. K os we ascend in the at¬ 
mosphere it continned to have the seme density, 
th^ its height would be evidently 840 timBs toe 
height of 34 feet, Which wooi^ amonut to 28,360 
feet, or 5 miles and a quarter. It is obvious, there¬ 
fore, that since even at a small Ovation toe density 
of toe atmosphere is reduced to half its density at 
the surface, the whole height must be many times 
gr^r than tbis. The barometer in the baUoon to 
which Pe Luc ascended fell to the bright of twelve 
inches. Supposing toe barometer at toe surface to 
have stood at that time at 30 inefaea, i^follows that 
he must have left th^-fifths of the whole atmos¬ 
phere below ,hiia.' Hn elevatum wre upwai^ of 
20,000 feet. 


A oolomu pore mercory, whose base is a square 
Inch, and whose height is 30 inches, wrigbs about 
lA lb. avoirdupoa, It follows, therefore, that when 
(he iHWoiaeter stands at 30 inches the rtmosphere 
^exerts a presenre on each squaratiuch of the surfece 
of the mercury in,the ristera amounting to 16 lbs. 
Now it k the ^un of a fluid to transmit preamn 
equally i« evwy direotion} and If the so^ce on 
which the atinosjtoere acts were presoited to it 
lateraUy, obUqWy, mr dowmrards, etlU the gtresBuro 
^ be toe pum. Telriflg# therefore, toe medium 
bright ei tow barometrid.cohunu at .toefaes, it 
foSows that toe preswre snstaiaed by ^ bodies 
wfabfo exist at the suilacu of the euto exposed to 
oar atmosfdfere are eoutouially ah^.tois pressure, 
and tjut evefy square inch on tlieir surface constantly 
Mrikma a frwos ef about 15 pounds. Thus, toe 
".WW’Hf a»nMln,toe surfece of which amounts to 
•Wfl t^jUUfie iariws, will siutsia a pressure from the 
*kriTUVijttlg. rir to toe reormous amount of>30,000 
pouatobm '. , ' 

It tmot at first view be expected that this great 


force to which all bodies are subject would produce 
manifest effeets, ao as to crush, compress, or break 
them, whereas we find bodies of most deUoato tex¬ 
ture unaffected by it. Thus a close bag, made of 
the finest silver paper, and partially filled with air, 
is apparently subject to no external force. Its tides 
do not coUapae. iliia arises partly from the rircum- 
stance of (he measure ou every side, and in every 
direction bein^qual, and, therefore, producing 
mechanical equilibrium. It is obvious that a body 
which ia driven in every possible direction upwards 
and downwards, laterally and obliquely, with equal, 
forces, will not move in any one direction; for to 
suppose such a motion would be to assume that the 
quantity of pressure in that direction exceeds the 
quantity of pressura in other directious. But still, 
though a body may not be driven in any direction 
by the atmospheric pressure, it may happen that its 
parts ace crashed and compressed. We do not, 
however, find this to happen. This arises from the 
fori, that the elastic force of the air is equal to its 
pressure; and since tk* intenial cavities of a body, 
such as toe thin bag above mentioned, ore filled with 
air, which is confined within them, that air has pre¬ 
cisely the same tendeucy to swell the bug, and to 
keep the parts asunder, as the external pressure of 
the atmosphere has to make them collapse. * 

In the Same manner we m^y account for the fact 
that animals move fireely in the air without being 
sensible of the enormous pressure to whicii thur 
bodies are subject. The internal parts of tiieir 
bodies are filled with fluids, both in the hquid and 
gaseous states, which offer a pressure from within 
exactly equivalent to the external pressure of the 
air. This may be easily rendered mauitest by ap¬ 
plying to the skin the mouth of a close vessel, to 
which an exhausting syringe is attaeVd. By this 
instrument, the air may be rarefied in the vessel, and 
the atmospheric pressure conseqaentiy partially re¬ 
moved from tofe skin. Immediately the force of the 
fiiud fngtt within will swell the skin, and cause it to 
be sfteked into the glass. This experiment may be 
performed by the mouth on the fiesh of the hond 
or arm. If the lips be applied to the flesh, and 
the breath drawn in so as to produuetA partial va¬ 
cuum in the mouth, the skin will be drawn or 
sucked mto the mouth. This efliict is owing, not 
to any force resident in the lips or the mouth draw- 
ing toe skin in, but to the fact that the uanal ex¬ 
ternal pressure is removed, and thalf the pressure 
from within is suffered to prevail.*- 

All cases of that class of effects whirii are oom- 
mnnly expressed by toe word auction ai'e accounted 
for in the same manner. 

If a fiat piece of moist liStther be put in close 
eontact with a heavy body, as a stone, it will be 
found to a^ro to it with considerable force, and if 
a cord of sufficient length be attachefl to the Mntre 
of toe leather, toe stone may be raised by the cord. 
This effect arises from toe exclusion of toe air be- 
tweoi toe leather and the stone. The weight of the 
atmosphere presses their surfoces together with a 
force amounting to 15 pounds on every square inch 
of toose surfaces in contact. If tiie weight of the 
stone be lose than toe number of pounds which would 
be expressed by multiplying the number of square 
inches In the surfaces of contact, by 15, ’then toe 
Stone nttiy be rifised by the leather; but if the stone 
eteeed tms we^fht it will not suffer its^f to be ele¬ 
vated by these means. * 

The power of files and other insects to walk on 
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ceiling and rarfoces presented downwards, or'i^>on 
smooth panes of glass in an upright position *18 said 
to depend on ihe formation of their feet. This is 
sneh that they ant in (he manner ahore described 
* respecting the lesdier adtodhed to a stone; the (bet, 
in fact, adt as jMehers, exdnding the air between 
them and the stn^kee with which they are in contsot» 
and the atmosphtiio pressure keeps the animal in its 
position. In tlw same tnsnntf the hydrostatic pres- 
Bare attaches Adies to rdbks. 

The pressure and Aasticity of the ahr ^re both ex¬ 
ercised in the act of breathing. When we draw in 
^ the breath we first make ta enlarged space in the 
' chest, 'fhe pressure of tiw external atmosphere then 
forces air into this space so as tp fiU it. By a mus¬ 
cular action the lungs are next compressed so as tp 
give this air a greater elastici^ tl^ the pressure 
of the external atmosphere. By the excess of this 
ebsticity it is propelled, and escapes by the mondi 
and nose. It is obvious, therefore, that thn air mi¬ 
ters the lungs not by any direct act of these 
but by the weight of the atmosphere forcing it into 
an empty space, and that it is expired by tlm action 
of the lungs in compressing it. 

The action of common bellows is predsely similar, 
except that the aperture at which the air is drawn in 
is different from that at which it is expelled. In the 
lower sboard of the bellows is a hole covered by a 
valve, consisting of a fiat piece of stiff leather, mov¬ 
able on a hinge, and Wioh lies on the bole, but is 
capable of being raised by a slight pressure. When 
the upper board of the bellows is raised, the internal 
cavity is suddenly enlarged, and the sir contained 
in it is considerably rar^ed. ThC pressure of the 
ntmuspbere forces in air at the noxle* but this 
being too small to allow its admission with suffi¬ 
cient ease and speed, the valve covering the hole is 
acted Upon hy the atmosphere and rdsed, and sk 
rushes m through the large aperture under it. When 
the space between the bokds is filled with air in its 
common state, the upper board is depressed, and 
the air confined in the bellows is suddenly condensed. 
'Ihe valve covering the hole is thus kept firmly 
closed, and the air has no escape except through 
the nozlc, from which it issues with a force pro¬ 
portional to the pressure exerted on the upper board. 
A bellows, such as that in common domestic use, 
thus simply constructed, has an intermittipg acti^, 
and mows by fits, its action being suqiended wfiile 
the upper board is being raised. In for^ and large 
factories, inVhicb fires are extensively used, it is 
found necessary to command a constant and nnre- 
mitting stream of air, which may be conducted 
through the fuel so as to keep it in vhid combustion. 
This is effected by bellows with fhree boards, the 
centre board being fiafbd and furnished with a valve 
opening upwards, the lower board being move^le 
with a valve also opening upwards, and the upper 
board being dhder a continual pressure by weights 
acting upon it. When the lower board is let down, 
so that toe chamber between it and the middle boitfd 
is enlarged, tbe air included between these boards 
being rarefied, the external jpressure of to^ atuios- 
phore will open the valve in the lower board, end 
the chamber betwem tl^ lower and middle boards 
w'ill be filled with ak in its common state. Tb» 
lower board is now raised by the power which work* 
toe bellows, and the tdr betoeen it and the r^dlo 
board is condense. It cannot egolpe torffit^yt^" 
lower voh^ because it opens upwards. It iks, 
thereforef a pressure proportoma], to tbe woto- 



power on toe viAvn In toe W % 

foroea toisvMve, 
ia tons driven ftom bettomii 
boards iuto the 
upper bosrda. It eaanot r«tte*f» 
beoanae toe vffiveki toe mlddlftbdfu^ 

The npper boards being loaded tiito' 
be oondenwd while incluiM to tUd _ 
udU issue fowl the nosle wito U'fbeoS 
ate to tbe wrigtoSt While dr to t^^ 
from toe noM toe -lower board to Ik 
again dnwu uprsad a foeih di^ly of dr lei 
into toediHtmber betwew' toe upper''|tod/l 
boa,d- Inteair to isteoduted b^een toe t„ ^ 
and upper board before the frmner sspp^had*iiS^ ' 
exhausted, and by working toe beltoWt^th 
eat speed a large qnantity of dr wii) be edieetod 
in toe uppw toaMber, so toat toe keii^ta bktoa 
upper board will foteb a oontiiMl stream tfy 
toroagfa thenoste.-^frkvfrier4' > 


V£NT4itoT10N. « i 
(CtoitbKMd^foesi past I9*>) 

Oxygen is toe name of tha principal element toat 
comes into play in all the.aioi« pteuliar efibets pro* 
duced by the action d 'the dr on toe ilr^ fetwa, 
It is perhaps the most interesting and bbpdtanf^^ 
med which has been dtoeovered. 4t<fonu ebe^Bto 
part of toe air by measure, and to an agqkuq^ddl^ 
singdar for the extmit of its dtotribtttom, todetoa 
important purposes whkh it servte ip (he gtoetel 
eecmoiny of toe ^che,. It cohsdtntea eight*ahiitito 
of toe water of toe globe fay Wd|^t^ and>db<SdijSto 
half of its more abuadsot contents, to frdr-te 

has been asoertdued. Few Of (he prodnete of (ha 
animal and vegetable ftngdmns do not oontain it. 
No statement indeed to mere iiterdty true, thantoat 
it forms more than osewhalf of toe materiidll bf 
which the Author ^ Mature hue ereded M the 
more immediato swpmt of animal and vegetable 
life, and for affordng (ha amaua ef proeutittg artifi*. 
cial heat and light by combustitd. 

If we look pnictioa% to toe actom of the idr 
upon the living frume, it is impossible to opnt^ 
plate the extreme importance that must neoeteto^ 
be attached to the supply of air in a|nure foiafftel 
indicated b|ethe oompH^on aid extent Of (hi y^ 
visiona that have been made ^ this purpose^ mm* 
out contrasri^ them with toe compi^ve 
race that is, in general, entertained by man 
as to the proper exercise of toe ftinetion of 
tion. 1 

The knowledge of tiie actual extotteos Of tod 
visible and attenuated ur by which man toeooliMi^ 
surrounded, to skdota realtoed aitb toatoosvlieiljig, 
consdbusness of tea presence whiito lav'Oeeitteaip to 
eatole him to iqiprectotoits tefluemm ott.lto$il|dtotiji‘- 
Presrating notl^ gross and tas^liblpte' tohextovipto 
senses, when ho ia defonded fo^ toate«to WVate 
fluetozktoma of an outward atmoafhette 
reflection taecomea neoessary' to ftvee- teito 
practically upon his attention, Bte 
have, in geo^, no beUetonvifoito 
tion toat snbsista betweoi u» 
air ha breathes. He to, 
iidiffemnt as to the uatote 
that he consiunes, Presettotolton tee; 

ternd snto os he oaa eahtddtot^ettdWedMpli^ 
may be exqntoitet Iteudtodtetefrbv^pterefoto 
mdeftoittey on ottey yboyiWte,^teed teareatitm 
pains nor expense to iMdtofy ^ dteMmd <4 
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petite. But the quality of that finer, man ethereal 
and purer food, which haa accesa directly and with> 
out any interreninq dlgestire process to the Itvwg 
blood, is a matter of such com^retive indifierence, 
that he is too often content to breathe indefinitely 
the polluted atmosphere that may have previously 
vuited a thousands lungs, so long os there is a suffi- 
cient infttsioD of fresh air to prevent absolute and 
immediate oppression, or to produce such marked 
effects as to awaken him more precisely to the ac¬ 
tual position in which he is placed. 

The stondard of taste for fresh and jmre atmos¬ 
pheric mr even among thoae classes of straety who 
have every luxury at command, must be considered 
at present as very much below what is required for 
hedth; and even where the want of it is felt and 
uknowledged, the amount of value placed upon it 
is'so small and trifling, that the expense and trouble 
of providing proper channels for its supply are con- 
mdered serious objections to its introduction. Hence, 
architectural arrangements have too often been con¬ 
sidered independent of vmitilatton; protection 
from without, and stability and beauty of structure, 
are not the sole requisites for architectnrd peifm- 
tion. Ihe supply of a pure and wholesome ^mos- 
phere is easentled in the adaptations required in ead> 
individual buUdmg; so fiu- as practical utility is 
taken into consideration, instead of placing the sup¬ 
ply and regulation of air so mu^ in tiie back 
ground, it ought, in reality, to form one of the pri¬ 
mary features of every architectural structure in 
which a defence is offered from tii* external element. 
When the air is of inferior quality, tiie mental fa&l- 
ties are subdued and deteriorated in proportion as 
the body is oppressed by tlje vitiated atmosphere, 
pore air being not only Wsentiat for the proper de¬ 
velopment of the bodily* frame, but also requisite 
for the due energy of the intellectual functions. 

(To bo eontaunJ) 

CARBONIC ACID EXHAL^ PttOM THE 
HUMAN BODY. 

Professor Schailing, of Copenhagen, Tfith the view 
of asoertainmg the quantity of carbonic acid exhale& 
during the twenty-four hours, as well from tiie lui^s 
as from the general surface of the body, undertook 
the following experiments on six individuals—viz., 
four males and two females. The subjects of experi¬ 
ment were confined in an air-tight box, wherein they 
were perfectly at their ease, being enabled to speak, 
eat, sleep or read, without ineonvenienc#; a con¬ 
stant current of atmospheric air was admitted into 
the box, and the deteriorated gases abstracted by 
means of an air-pump. The air withdrawn was con¬ 
ducted into a prope^ arrangement of botties, some 
containing suipnunc acid, others a solntion of caus¬ 
tic potash, llie quantity of carbonic acid, both 
previous to and subsequent to each operation, was 
careftilly ascertained, by being recdv^ into three 
gradual tubes. Ihe results were as follows {— 
lot. The Profiessor himself, aged thirty-five years, 
exhaled 219 grammes during twenty-four tours, 
seven of which were spent in sleep. 2nd. A soldier, 
twenty-eight years of age, exhaled 239‘728 grammes 
=>=8*45 OS. 3rd. Akdof sixteen, 224*379 grammes 
—woman, aged nmeteen, 
grammes » 5*83 oz. 5th. A boy nine 
iWjNi ipid a half old, 133*128 grammes = 4*69 oz. 

A girl <4 ten, 125*42 grammes sx 4*42^ oz. In 
the two last cables the period allotted to sl^ was 
nine tottrs. From these experiments the Professor I 


OF SCIENCE. 

deduces tiiat males exhale more rarbonic acid than 
females, and children romparativety moie than 
adujlts. He also finds that less of tills gas is given 
off during the night than daring the day; and that in 
certain cases of disease, which he does not specify, 
leas carbonic acid is formed than during tiie healthy 
state. He is then induced to hope that attention to 
this point may ultimately throw some light on cer- 
«tain forms of disease. It will be inter#sting to com¬ 
pare these results with Liebig’s views, as well as 
with the experiments which have recently emanated 
from the Academy of Sciences in Paris.— Proceed- 
ingtqf the Chemical Society. 

VARIETIES. 

Jron Doci Oatee.—ytr. James Leslie, lately read 
at the Institution of Civil Engineers, a description 
of the iron dock gates at Montrose harbour. These 
gat^ went described in great detail, giving all the 
dimensSom of the several parts, which were fully 
shown by some elaborate drawings. The framing 
was of cast iron, covered on both sides with wrought 
iron pistes three-eights and five-sixteentbs of an 
inch thick, rivetted on so as to be water-tight, and 
to render the gates buoyant, and partly to compen¬ 
sate for the weight of metal in.them, which was 
about eighty-seven tons. The gates were fifty-five 
feet wide and twenty-two feet six inches dee|, and 
were enfffely composed of iron, except the bottom 
bars and the Mse mitres, which were of oak. The 
slnice valves were of iron without any brass on the 
faces, but the baeks were covered with zinc plates, 
and the bolts had zinc nuts screwed over the iron 
ones, in order to check the oxidation of the iron 
by the gakranic action of the two metals. 

WasUny Unea.—Tbe supply of water m Pans 
js nearly seven times what it was in 1816. Washer¬ 
women have increased in number in the,capital, and 
washing by soap is substituted for washing by ley. 
Hus is very injurious to the public health All river 
or spring #ater%olds in solution carbonate of lime, 
whirls Recomposed by idkaline soap, and the re¬ 
sult is a soap having for its base insoiuble lime. 
This calcareous soap attaches itself to the linen, and 
the heat of the ironing melts and drives it into the 
articfe washed with it. It is to the presence of this 
calcareous soap that the bad smell of linen for which 
it is used is due. When cotton or linen cloth has 
undergone the process of washing with soap twenty 
times, it becomes impermeable. It is, in fact, the 
secret means employed for rendering air cloths im¬ 
permeable ; not, indeed, by Boap washing them 
twenty times, but by saturating them with a cal¬ 
careous soap produq^ by the dlmlving of a soluble 
calcareous salt. But though it may be useful to 
render a cloth coat impermeabhtii to save the wearer 
from being wet by rain, it is prejndic^ to health to 
wear next to the body that which will not absorb 
the perspiration. In this respect, the substitution 
of soap for ley must be injurious. There is, how¬ 
ever, a very simple mode of avoiding this inconvOni- 
ence; it is by putting into each litre of water used 
for washing, one or two,gramme8 of potass, or soda, 
before dissolving the soap in it. By this, the cal¬ 
careous soap will be prempitiited, and the soap, 
meeting wilhno lime in the water, will not undergo 
any decompositions consequently, no calcareous 
soap can ramain in the filnen.' The use of soda or 
potass vMl not bvat all expensive, because the al- 
kafi nmains in the frater, and confributM, witit the 
soap, to the clesDsu^ of the Unas.—Xia Vrowe. 
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ILLUSTOATION OP THE SIMPLE MODE OF TAKING AN 
. ^ OBSERVATION WITH THE DIPLEIDOSCOPE. • 






202 


THE MAGAZINE OF SCIENCE. 


THE DIPLEIDOSCOPE. 

Ait inrentioa of a most useful kind, displayfug a 
oonsidereble portion of scientific research, baa lately 
been brought before the jpubtic by Mr. Dent, the 
eminent Chronometer maker' of the Strand. The 
invention consists of a small initmment for ascer* 
taining the true time by means of the sun’s rays. A 
pamphlet containing a very minute description of its 
use and application has been published by Mr, 
Dent, from which we extract the following preiimin* 
ary remarks:— 

“ The time,” in popular language, denotes a cer¬ 
tain division of the day, calcnloted from the sun’s 
appearing at its greatest or meridian altitude at any 
partbmh^ place. 

IK^n the sun has reached this altitude, it is mid¬ 
day or noon, 

The day Is divided into 21 parts, or honrs, because 
that is the time occupied by the Earth in making 
one complete revolution round it axis. 

In the course of this revolution, every part of the 
earth’s surface must have been directly opposite to 
the sun; or, in language more scientifically correct, 
must have had the sun in the plane of its meridian: 
and the moment at whidi any particular place was 
thus directly opposite to the sun, was noon to the 
inhabitants of that place. 

Renee it will be seen, that the word ” noon” is 
a rdative term, and that of any two places situate 
in d’iibrent longitudes, noon will be earlier at the 
place which lies nearer to the east. If the distance 
he fifteen degrees of longitude, the diflerenee will be 
one hour; and so more or less in proportion. • 
The revolution of the hands of the clock is intended 
to be a faithful index of the revolution of the earth 
on its axis; and, to a certaiiS-extent, so it is: but 
the imperfection of all human workmanship renders 
even tte most exquisite mdefainery liable to error. 
This error con be corrected only actual observa¬ 
tion of the heavenly bodies. * 

These observations are continnally being inade by 
onr principal astronomers at the c^ereut^bserva- 
tories; and ti» time is communicated to the public 
by means of a signal—fAe faUbtg of a ball, 
that may be seen from a considerable distance, 
Chronometer-makers of any eminence have nsu- 
allyan observatory of their dwn, rtith the {yiparatus 
requisite for ascer^ning the true time for themselves. 
The expense and labour attendiug such arrangements 
have Mtiicrto placed it out of the power of the or¬ 
dinary watch-maker to take bis own astronomical 
observations ; a difficulty wl|ich, at the trifling ex- 
pensaof two guineas, will be removed by the instru¬ 
ment. in question. 

Ths Dipieidoscope, or new patent metidiaa-in- 
stihnient, will enable any person to obtain correct 
time vrith tl|)e grea^t focility, by an observation 
either of the transit Of the sun over the meridian by 
day, or of the transit of the stars by night. In the 
following explanation, howevevffir, it is intends^ for 
the sake of oonsidting both brevity and simplicity, 
to confine the directions to solar observatioiv 
This new instrument possesses great advantages 
ovOT any^otb^of similar correctness s ititexceed- 
'Cj «is nOthuMe to get outof adjustment 
it does not reqi^ any attention be- 
is, of course, necessary In the first 
) U.': tindi it be placraona level suifiice, 
The Olswmtions to be tkken 
j, l»n be'made hy although pre- j 

'£w|ii;qttabie^ #tiier ndtii aettionomi^ ap- | 



paratus or practical astronomy; the instrument be¬ 
ing as simple as a sun-dial, while it is infinitely more 
correct, since it gives the time to within a fraction 
of a second. The utility of possessing ,an indicator 
of this kind in addition to the most perfect time¬ 
keeper, roust be evident; for, however excellent a 
clock or watch may be, experience shows how dlfil- 
cult it is fo obtain exact time, for lengthened perioda, 
W any mere mechanical contrivance. „ To remedy 
MW defect of mechanism, it Iwa been already re¬ 
marked, that actual observation of the heavenly bot 
dies becomes indispensable; os, without it, the best 
time-keeper cannot be implicitly depended upon for 
any considerable interval. On the importance of 
exactness in this essential matter, it is not necessary 
to enlarge; it will suffice merely to allude to the in¬ 
convenience of missing a railway train. An advant¬ 
age also not to be ovenooked, is the gratification of 
knowing, especially in remote parts of the country, 
that you aiw in possession of the true time; infor¬ 
mation whi^ is aow.QOt easily to be obtained: for 
it is notorious on what uneertain contingencies the 
n^^tiott of the parish dock, in many of our rnrai 
di^iots, continnally depends ;~^sach as the passing 
of some public vehicle, or the announcement of the 
guard of a u^^coacl^. 

Perhaps,' then, it is not saying too much to 
affirm, that a Dipleidoscope should be placed in. all 
country P«4'Sonages, as well as in Railway stations, 
and Government estoblishments, 'uoth at home and 
abroad, 

fto be continued.) 

GUNPOWDER. 

^{Oonttnnedfrom page I0l.> 

4. On Muning the ComtitumU and forming the 
Powder .—The tbyeu ingredients thus pnjnarcd are 
^ ready for manufacturing into gunpowder. They are, 

’ 1. I^paratoly ground to a fine powder, which is 
passeif thinugb sorted silk aieves or bultuig machines; 
2 . They are mixed together in the proper propor¬ 
tions, whldh we shall afterwards discuss; 3. The 
composition is then sent to the gunpowder mill, 
which consists of two edge-stones of a calcareous 
kind, tnrning by means of a horizontal #haft, on a 
bed-stone of the same nature; incapable of afford¬ 
ing 'works by collison with steel, as sand-stones 
would do. On this bed-stone the composition w 
spread, and moistened with as small a quantity of 
water as wiU, in conjunction with the weight of the 
revolving stones, bring it into a propss body of cake, 
but by no means into a pasty state. The line of con¬ 
tact of the rolling edge-stone is constantly preceded 
by a hard copper scraper, which goes round with the 
wbjael, regality coUeoting the vx-king mass, and 
bi^iging it into the track of the stone. From 50 to 
60 ppunds of cake are usually worked at one oper¬ 
ation, under each millstone. When the mass haa 
been tboroughly kneaded and incorporated, it is sent 
to the coraiug-bousc, where a separate mill is em¬ 
ployed to form the cake into grains or corns. Here 
it is first pressed Into a hard firm mass, then broken 
into small lumps; after which the coming process 
is performed, by placing the^ lumps in sieves, on 
ea^ of which is laid a disc or fiat cake of Ugnum 
vitae. 'Die sieves are made of parchment skins, or 
of copper, perforated with a multitude of kound 
holes, Spiral sush sieves are fixed in a frame, 
wbi^fi by ’pntpgt Unacbiuery, has snch a mo^n given 
to it'as to u«le the Ugnum litss mnner in Mch sieve 
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move about with considerable veloritj, so as to break 
down the lumps of the cake, and force its sabatanoe 
, through the holes, in grains of certain sizes, llieae 
grammar parbcles are afterwards separated fkom the 
finer dust bf proper sieves and reeh. 

Ibe corned powder must now be hardened, and 
its rougher angles removed, by causing it t6 revolve 
in a close reSl or cask turning rapidly rmmd it* 
axis. 'Ibis vessel resembles somewhat * barrels 
rhum, and is frequently furnished inside Sidth square 
bars parallel to its axis, to aid the polish by at'* 

• trit'on. 

Tlie gunpowder is findly dried^ whioh is now 
done generally with a steam heat, or in some places 
by transmitting a current of air, previously hpaied 
in another chamber, over canvas shelves, covered 
with damp grains. 

5. Oh ihe proportion of f4e Constvery 
extensive suite of experiments, to determine the pro> 
portions of the constituents for produdng the best 
gunpowder, was made at the Esspnne works, by a 
< ommission of French chemists and artUlerists, in 
1791. 


Powders in the five following proportions were 
prepared : 

Mitre. Charcoal. Sulphur. 


1 76 

2 76 

3 76 


4 77-32 
■w« 5 77-5 


14 • 10 Gunpowder of Bble. 

12 12 Gunpowder worka of 

* Grenelle. 

15 9 M. Guyton de Mor* 

veau. 

13-14 9-24 Idem. 

15 7-5 M. mfihult. 


Tlie result of more than two hundred diaeharges 
with the paoof-mortor shewed that the first and third 
gunpowders were the strongest; and the commis¬ 
sioners in consequence recommended the adoption 
of the third proportions. Bat a fbw years theroidter 
It was thought proper to substitute the ^rat set of 
pioportions, which had been fonnd equal m fOrce to 
the other, as they would have a better keeping qua¬ 
lity, from containing a little more sulphur and leas 
charcoal. More recently still, so stroi^^ly impressed 
have the French government been wim the hig^ 
value of durability m gunpowders, that they ^ve 
returned to their ancient dosage of 75 nitre, 121 
charcoal, and 12^ sulphur. In this mixture, the 
proportion V the substance powerfully absorbent of 
moisture, viz. the charcoal, is still fiifther reduced, 
and replaced by the sulphur, or the conservative in> 
gredient. 

If we inquire ho^the maximum gaseous vtdume 
is to be produced from the dumioal reactloa of the 
elements of mtre on charcoal and sulphur, we shall 
find it to be by the generation of carbonic oxide and 
sulphurOns aSd, wi& the disengagement of nitrogen. 
This will lead us to the follow^ proportiotu of 
these constituents 


Hydrogen «l. Periwm. 
1 prime equivalent of nitre .. 102 79'^ 

1 „ sulphttr 1$ il'77 

3 „ idiwcoal 18 13'23 

mT lao^o 

The fiitre contains five primes bf oxygen, of v^Mi 
dhree, ^bining v^t!|» the ttara* of ^umcoal, 
furnish tmee of esrhoide Okide gm, while tM re¬ 
maining two will eonyM the one|>riroe of sulphur 


info sulpburouiacidgpi, 
gen is, therefore', in w aifi 
%|ase<«*l yohmie, ^ 
from ISO grains of ^ 

75| grains of yator, or to ftruie-l 
imdi. will be, m: the atmol|tihai)lo 
foBowst— 


C^bonio oxide 
Sulphurous add 
Ifltrogen ., 



Orabw. 


23|4' 

being an expansion of ono volmne into 787'3. 
as the temperature of the gases at the instant of OMillf* 
combustiva fonnataon mast be ipemuleBciei^ w 
volume may be aafidy estimated at three tiara ^ 
above amount, or oontideriltiy npwacdf df to^ 
thousand times the bulk of the MpfotiLve solid. 

fiat this theoretical aooount t^tbe gas** d«^ ‘ 
does not well accoM with the experimental pb 
usually asdgned, though these are probably not i, 
togetiier exact. Much eariioaic >• said id be. 
di^gsged, a large q^tity of nttrogen, a,Jittiei 
oxide of carbon, s/«am qf teaier, with earhirtlHtA 
and mlphurHttd hydrogm. From experiment* to 
be presently detail^ I am convince that the 
amount of these latter products printed Ib^ttez 
must be very inconsiderable indeed, and unwoitiur 
of ranking in Use calculation; for, in lad, 
gwipowder does not contain above emo per<^. of 
water, and can therefore yield ^tls bydrogenatod 
matter. Nor is tiw hydn^ni in tiie carbon of any 


consequence. • 

It is obvious that tte more sitiplwris proKot, the 
more of the dense sulphuroubacid will be generated, 
and the less forcibly exploaive wiU be the gunpowder. 
This is sufficient!/confirmed by the trala at IBi- 
sonne, where the gunpovrder that contained 12 of 
Bulphur and 12 of charcoal in 1000 ports, dfid not 
throw tlm proof-riiell ao fkr aa that width ooptsined 
pnly 9 of sttlphur and 15 of charcoal. l!he oonam*- 
vattve propmty is, however, so eapitsl, e«qmcii% 
for the supply of our remote odonie* and At* hmind 
climates, that it justifies a s%ht sacrifice of s|rengtii, 
which at lay rate may be compensated by a ss^ 
addition of charge. • 


Tabh ofContpontimn of Aifftrodti Ota^pmoStirt. 

* Httre Chatccai Suiph. 

BoyalhOUs at Waltham Abbey 76 IS 10 

France, national establiahmmit 75 12*5 12*5 

French, for sportsmen .... 78 12 10 

French, for mining .. 65 15 20 , 

United States of America .. 75 12*5 12.5 


Prussia.75 13*5 11*5 

Russia. 73*78 13*59 } 2 *« 

Attsfria (JAiwuef) .... 72 17 16 

Spain*. 75*57 HFTS 12*78 

Ssreden.. .. ..75 15 0 


Switeerland (a round powder) 76 Id 10 

Chinese.75 H*4 9*9 

Theoretical proportions ("1^5 jj.yy 

above) .. **j 


5. On tk« CHemicflf q/pwipom- 

hm timited0v*<^i5to&t|affiprai 1. pOB 
■ovo^ument powder m ad* at WtiKtuun AbhOV'i 2* 
^tisguMpi^ aaam^laiui l^dTUmmrdi |L 


and Son; 4. IlmlNiripird guiipoww of Bigou 
Wilks; 5. Superfibe tirble strong gunpowder of 
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C«i!d« and Hwe/. 'Ilte fir*t ii ooanHxmined, the 
sthen are all of considerable ftnenesi, sp^c 
fravitjr of enob was tekni in oil of turpentbie; that 
^ the first and last three was exa6Qj the sane, be¬ 
ing 1*80 1 tint of the second vu 1*793, ell being 
reduced to water Oa nnitg. * 

The above density Ibt specimen first, majr be cal- 
cnlatsd tbost— 

7i parts of nkre, specific gravi^ .. 2 000 
15 parts of charwat, specific gr. .. 1*154 
10 parts of Bttlpfanr, specific gr. .. 2*000 
The volume of these constituents is 5*35, (the 
volame of their weight of water being 100;) by 
which if their weight 100 be divided, the quotient 
is 1*80, 

The specific gravity of the first and second of 
the above powders, including the interstices of tistir 
rains, after being well shaken down in a phial, ia 
*02, This is a curious result, as the Size of the 
grains is extreifi^ different That of Pigou and 
Wilks siinilarljr tri^ is only 0*99; that of tiie BsN 
tie powder is 1*03 ; and -t^t of Curtis and Harvey 
is nearly 1*05. Gunpowders thus appear to have 
nearly tte same weight as water, under on equal 
btitk; so that an imperial g^on will hold from 10 
ponnda to 10 pounds and a half, as above shown. 

The quantities of water which 100 grains of each 
part with on a steam bath, and absorb when placed 
for 24 hours under a moistened receiver standing in 
water, are as follows;— 

100 grains (ff Waltham Abbey, lose 1*1 by steam 
luiat, gun 0*8 over water. * 

100 grahis of Hall, lose 0*5 by steam heat, gain 
2.2 over water. ^ 

100 grains of Lawrence, lose 1*0 by steam heat, 
gain 1*1 over water. 

100 grains of Pigou and Wilks, lose 0*6 by steam 
h^ gain 2*2 over water, e 
100 gnuns of Cartisand Harvey, lose 0*9 by steam 
heat, gain 1*7 over water. 

Thus we perceive that the large-grained govern¬ 
ment powder resistf the hygrometric infinence better 
tkuSmotho's; amongwbidi,however,Lawrence'! 
rtMk tumly ail high. These two are therefore rela¬ 
tively (he beet keqdng gunpowders of the series. 

The process most oommoaly prs^tisedtin the ana¬ 
lysis of gunpowder seems to be tolerably exact. The 
nitre is first s^arated by hot distilled water, evapo¬ 
rated and Weighed. A minute loss of salt tnai be 
cotthted Wa, ftem *118 known volatility with boiung 
water, t have evaporated ahra^ on a steam bath. 
It is probable tbkt a small portion of ftie lighter and 
looser constituent of gunpowder, the carbon, flies off 
in the operations of cornkrg and dusting. Hence, 
analysis un(y show a small %fidt of dtaimed bdow 
the synthetic proportions originally mixed. Hie 
RSidutim of (xnuceal and sulphur left on the double 
filter paper, being weB dried by the heat of ordinary 
steam, was esthnated, as usual, by the diffeihnce of 
weight of the inner lipid onteT papers. This rrai- 
dunm was eleardd off into a phmna tapStde with a 
tooth-brnsh, and digested in a dilute sotutlc^ of pot¬ 
ash at a boiling temperatnre. Hiree psAs tff pcinsh 
are fully suffii^t to dissehre out one of sin^ur. 
Wben the above ■ecfintiott is thrown sd afilter, and 
vritsbtd mt vrklt a Vaiy dilute sointiwn df potash 
hoilfeK bat, then with bofiag water, and aMrtweds 
400 ^Mto eariton will semain t the weight Uf wbicb 
dethlotM Itou that of tite ntiW pow&r, wifi diow 
the mMDutt of au^ihnr. 

f 5 Pb Se oaattiiunt T 


the daguerreotype process. 

Ar a late meeting of the Paris Academy of Sciences, 
M. Daguerre communicated an improv^ proceaa tor 
the purpoee of tatting pmtndta, the ordinary mode 
of preparing die plai^ not beitag found sniBeiant to 
en^Ie the operator to obtain good impressioas. 
Tbs iroprotsment made by M. Daguerre requires a 
rather compBeatsd process, b^t it is b very regular 
one. and has one decided advantage, for the artist » 
now enabled to have a good stock of plates <hi hand, 
as the new preparsdion will remain tor a long time 
in a perfectly fit state for nse. Tbe new snbstaucrs, 
of which M. Daguerre makes use, are an arqneous 
solution of M-chlorare of gold. The process is as 
follows i—^The plafo it ^lolisbed witii sublimate and 
tripoB, and then ted oxide of iron, until a fine black 
is obtained; it is now placed in the horiaontal 
plane, and the solution of cayanure previously made 
hot by the lamp is poured over it. The mercury 
deposits itself, ahd forms a white coating. The plate 
is allowed to cool a Uttle, and after having poured 
off the liquid, it is dried by the usual process of cot¬ 
ton .and rouge. The white coating deposited by tlic 
mercury is now to be polished. With a ball (tam. 
pon) of cotton saturated with oil and rouge, tins 
coating IS nibbed just sufficiently for the plate to Itc 
of a fine black. This being done, the plate is bgain 
placed ujlon the horizontal plape, and the solution 
of gold and platina is poured over it. The pUtc is 
to be heated, and then left to cool; and the liquid 
having been poured off, the plate is dried by means 
of cotton and rouge. In doing this, care must be 
bad that the plate be merely &ed, not polished. 
On this moudlic vkrnish, M. Daguerre has succeeded 
in taking some very fine impressions of the human 
figure which were exhibited. 


OPAL. 

Amongst tbe mineralogiasl treraures of South 
Austrtida, Opal has been discovered in abundance 
Skkbseqnept to the discoveries in the western he¬ 
misphere, the secondary gems bate gradually be¬ 
come lem valuable iu Europe*, bbt tiieir recent 
cheapness bos occaaioaed an introduction for pur¬ 
poses of usefulness infinitely moao eOfiensive than 
the anrient coileotoie of gems ever dreamt ot. 
Opql has, in faet, partiaHy superceded ivory in tbe 
S&ffield emd Birmin^am manufactories for knife 
and fbrk handles, as well as for easketo and other 
toikt fUniitiire. Opal is found to resist the effects 
of dimate pdrfoctiy, and to this iffiportont quaiiey, 
ia addition to its beauty of appearstice, may be at¬ 
tributed the fact Aat it is at present so msuh in 

iriee. 

EXPEB^IMBNTS WITH STARCH, 
w k. a. aeauiNo. 

Btaaiit.i<ra asiya, ** Hiot paste is aSt to be oon- 
ddeobiu a soluftion of etardi bi water, bat Tnnarly 
as a swelling of tbe partietea in mter, wbidi they 
absorb; aod again give up, if laid Ob a porous mass 
having a greater affinity for water." Tne winter of 
1840 b^g vmy severe at Copenhi^pm, many arti¬ 
cles cXihod were frozen, and confirmed the truth of 
Berzelius' assertion In my mind. Aceordin| to 
Vegd’s stateamnt, I expected a pertiofi ot the 
starch'to be tiirown downiif tbe .form of powder 
tram a fraaen s^httiOB on thawti^*; hut 1 oboerved 
tlhat IlfiB Msuit is not whtotecd in a ^nontity of 
8(^ sfMp which VMS oasnaliy expose/ to the 
frost. The Whole of M was separated wto ta.. 


V tf 
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portioiu, nt. a spongy ooa^am and a alear 
suiatiou. The firm portion 1 renwred vUli my 
hands, proBsed it oat, and ohtained a i^agjr 
mass, whudi imbibed water like sponge; wt^ 
nucroBO^ it appeared to consist of small cspanlas} 
when dned it resembled hcwn^ whereas cuuiaon 
starch, boiled to paste and froseu, ypddad, whan 
dry, a mass rasemUin^ wetted paper dried by pces<^ 
BUie; a spongy appearance was only obtaiosa when 
the starch had boiled for a lengthened period 
m water. The filtered aotutioB ooutained stemi in 
large quanti^, as was readily proved by jodine. 
The spongy mass was washed With water until the 
water expressed gave no further traces of starch 
widi iodine; but on boUing it atid exposing it again 
to troBt the clear solution was again rendered blue 
by iodine, and the same result was obtained on 
icfieatiug Hie experiment several tiines. Thus it 
would appear that the capsules of starch may be 
gradually chemically dissolved yj contuned boilmg, 
Elnaeiitary aualysu of starch separated by fieesiog 
a MilntiuB, gave the same result as the analysis of 
common eta^. 


Tb the Editor of the Mapaeine Science. 
Slap 

Thinking the following account of tyo pheno¬ 
mena of atmosphefic electricity, which have fallen 
under my observation, might not be unacceptable 
to some of yodr readers, 1 have been induced to 
forward it:— 

On Friday, July 26th, at 5, F. u., a dense cloud 
made its appearance in the East, and appeared to 
'be rapidly coming over our town. 1 was, at the 
time uieutioiied, standing in the street, and at the 
distance cd a quarter of a mile t observed several 
pillars of dust approaebmg, each, at the same time, 
whurling on its axis. At first I felt a little per¬ 
plexed to account for thia, os there did noi. appear 
to be any wpittl 1 however quickly referred the 
phenomena to 4ie attraction of the doud. The 
pillars continued to advance with it, until a shower 
coming on terminated this interesting display of the 
electrical q^uence of the atmosphere. 

Un Sunday, the 8th instant, we liad a most msg- 
Qi^oent display of the electiic fluid. In the evening 
1 observed a collection of clouds in the 8oath*west, 
and another in the east, these continued to increase 
awtil, at 9 o'clock, a moat splendid display of the 
fluid took placsi The storm, at that appeared 
to be raging at about eight or nine miles from the 
place where I stood. The lightning was very bril¬ 
liant, so bri^t, jodaed, as to lilumiDate every sur- 
roundmg object. '^Bomeof theborizontaldischaigea, 
1 am satisfi^, from ohserviHions made at the time, 
passed through a stratitm of air of six miles. Se¬ 
veral verticil disofaargea likewise took piocc, and it 
was from <me of these, from a cloud of a quarter of 
a mfle distant that I experienced a violmt dmek 
(the eflbot of an electric wave.) The blow was very 
oevere, and much resembled the shock from a 
powetful battery passed from the feet the 
shonhlers. Two tree§ near the spot^vvere 
lariy agitated, pad a geatlemau, leridlag &ear, in- 
focmed me that his house was shaken ftom ihe top 
to the bottom. The (Uicharga was aocompenied by 
a himing nsise' Ukp a flock of getee- 

4 I am, &ir« ^enr obedicsKt Servant, 

' JOSEPH EXAEL. 

Tentenkn, Keai^ l&M September, ISdd. 


HINTS ON HEALTH. 

Avom axesss of food aa Wfito 

dy^pepda. Five or •» hpqya.sbopld 
mania. Commercial and pro tem fo nql IteP' 
avoid teng fasting. Do not ho^ o^jm 
b«8ineBir>-reat an hour NeTW^.J!m 

tidng* ««t of eeasen. nor much, dl.diidiq* |9 

S iu are unaccustomed. Muoh liquid gt dwuig ^^ 
f$ the digeation. Avoid intempenmee, 
is the most wtuflesome beverage. of fee* 

mmited liquors ia highly iiqurmus. Vseftd eget^ 
tton ia Indispensable to health and happiaesa. ihhte" 
oular cteerciae, well regulated, H eoudurive to 
gevity. The eedentary shovld walk vheneVeFl^ 
have an opportonity. Never aontinaeexerci|e dtpr 
it has become paiofuL Standing at a bigfa dmh to 
write, when fatigued with ait^, will be fopod 
h^ly benefioUd to mm. tM eonstant use 

of soft stored seats |a injsrioua, Hooma in wbMi 
the sedentary are employed aboidd be warned by 
fires ki opmi grates, wnidt assist venriiriipa; om hj 
steam, hot water, gas, or close stovea; Ipfer 
Stand or ait with yonr back to the fire, hfoptal 
excitement it one of Hie most prevalent emew of 
disease, producing dyspepsia, monoinanla, and bite 
sanity. Few thmgt tend more to the preseryft^ 
of herith and the prolongation of life, thtm the atato- 
tenanoe of a calm, cheerful and couteot^ A^te 
of mmd, and the oritivation of teeliogs of ateKdhw. 
Mental inactivity ia scarcely less injuribu^ thto 
excessive exercise, giving rise tp by 
Ih the choice of preteasions, Hie taleaEsrifispOMtioU, 
and natural bept of the mind of tha ixEyiduel might 
to be studied. Trips mto the confltry to watering 
and sea batbuig phu^ are highly bep^kiiil to tliose 
who hve in towns. Tobacco litres digeriion and 
relaxes the nerves.—Durrir, 


SPEED OF fcOMMHNJCATION WITH 
INDIA. 

Umtu, within the bat ten years, the cpromnnica- 
tion between England and India has bcog both alow 
• and irregnbr. !l%e mtebliabrntot of a of steam- 
vessels, Kdnriog the distance by jAworHiuria, and 
convejrii^ not only maib, but pSaemigprs, l^m 
India to^England, in little more than a monto— 
tbb, following closely u^n the renewal Of the 
Chsrter, under which the country was thrown open 
to adventurers of every class—bos incresaed, in an 
enormous degree, the amount of jMS^gers and 
letters despatched to nnd firow India i Wd by 
giving proportionate impetus to the bosl ptoM, 
still further mnltipUed the sources of jaforawtion 
thus thrown open to Hw mother country, The 
number of lettm dispatebed every mouHb hy the 
Bombay ateamers, excaeda tbnty fhe 

aomber of printed papers ten thttefai^ 
these lettem and papers are dsliyeied,.to T^oon 
five preeka after they are despatHtedl Odid to little 
more than two months an answer to ^ toSNt omit 
firom Bombay may be received at Htet idsto' This 
rapi^ of oomuMinication, ci^lad niito Its cer¬ 
tainty, ia an extneme pro«totoive. to fymumA <nr- 
(Mpondeuoe, not only bfitui^ engaged in 
bwiness. but between privpto^ridMs. to tor- 
mgr wears a letter was font, m, pnrtotev toven 
jUtenths, on its way, ** m ftsw,*? wfoite Sir 
James Maokmtosh, to Iflflfl* v^hto Ato days of 
nix months frmnthedate of 
and again to I9il, seven montos frm im date 
of the last London News." If an anstoer were 
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rtoeired widsls the year, Ac letter-arrlter thought 
himself fortunate. Hia wu disheartmiing and 
ntpeUing. Cerreepondenoe, even between intimate 
friends and dear relatives, soon flagged, M off by 
degrees, and ete long ceased altogether. Parties in 
England, or in theintetior of India, had no know* 
ledge of the date of a vessel's depBrture-*-hence for- 
ther delays. A letter was, perhaps, several weeks lying 
idle at Um Genera PostuofBce, or m the dHfhtr-khaM 
of a Calcutta ag^t* ' After tMs long rest, it was pro¬ 
bably despatc^d by a vessel, bound for several in¬ 
termediate ports, and did not reach its destination, 
unt^ othm letters of a more recent date had been 
received. All this was vexatious in ttie highest 
degree, and as regular correspondence was out of 
the question, people soon began to meditate on the 
expediency of abandoning that, which was fraught 
vritii so much inconvenience and annoyance. The 
establishment of a regular steam communication be¬ 
tween the two countries has remedied all this, and 
made every Englishman and Englishwomen, *in the 
thrA prMidencies, a periodical letter-writer. 

The rapidity and regularity of the communica¬ 
tion between the two countries induced, at the same 
time, a greater desire after Indian news. The 
number of local journals despatched to England 
was soon multiplied. A class of puhlicBtions, un¬ 
known before, sprung up, and in a short time, 
acquired a strenuous vitality. Papers were prepared 
expressly for the overland MaH, containing a sum¬ 
mary of the month’s news, and issued on the morning 
of post-day. These were despatched, in large num¬ 
bers, by Indian residents, to their friends at home. 
The British press soon began to perceive the import¬ 
ance of obtaining the earliest a&d most correct Indian 
intelligence. The leading morning journals secured 
the services of clever|hnd experience correspondents 
at Calontta and Bombay. These,writers despatched 
their letters, containing an abstract of the month’s 
news, and the most interesting extracts, afforded by 
the Indian journals, to the care of an agent at Paris, 
whose business it was to forward tiie despatches to 
the coast bye special ennries. Thus the French' 
mail was of^l^ticipated by several hours, second 
editions were published, and the Indian news, for the 
time, was even more talked of than the last partisan 
debate in Psrliament, qr the state of the poll at a 
pending election. 


IMPROVEQ FURNACES. 

Ms. Uetmold, of the enty of London, merchant, 
has lately patented certain improvements in the 
construction and arrangement off ftumaoes or flre- 
p{,aoes, applicable to vorions nseftil purposes. 

In ftin^g employed in the different processes of 
the arts, and wbicdi depend for their supply of a^ 
for emnbustion upon ^ draught created by a 
atadc or ebimney, a large proportion of the ftiel is 
converted into cfombuatible gSSea, whicA eecape, 
unconsnmed, oitt of the dhimney: at certain timdi 
also, especuRy vrhen the laysr Ifee grate 

is very thin, a couiddwable pw^oa nf atiiKMqiierie 
air panes, mdecomposad, ttiibugli AS fln-^te 
into tbs fnmace; which, in the reverberatory ftir- 
nacea Nsfd^yed in working metals, eauset s'pwon 
ofthffliniiiil that iswnrkMinthii ftimacetbbeoome 
or w;nte4., Tlte fuibfOkm of cOmbtiStiHa 
gasaffi|ii''^’fttlfaace,'pasting'Of> unde- 
cnm|m^ si|f Atoug^ tl>«grate, tend, ei^ of tiwMi, 
to k)wni''llWi'ttoap6ntureO/ the fttrOace. In addi¬ 
tion to tiiis, Ae cold or outer air is lieing con¬ 


tinually drawn into Ae furnace AroU||d> Ae door 
when open, and through every opening or crevice 
that may exist in the furnace; and this also tends to 
diminlA the heat, while, at Ae same time, it in¬ 
creases Ae waste of Ae metal by oxidation. 

To obviate Aese disadvantages, Ae following 
constructions sind arrangements are adopted:-— 
Firstiy, the grate or flre-clu^ber off Ae improved 
fitrnacai is made deeper than the fire-chamber or 
grate of ti» ftirnaces now in general use, by which 
means a thick stntom of fuel is always upon the 
grate or flre-bari; thereby preventing Ae passage 
of nndecomposed air through Ae grate into Ae 
interior of the ftmice. In ordinary furnaces, the 
depA of Ae grate, Aat is, the distance between the 
grate-bars and Ae top of Ae fire-bridge, is gen¬ 
erally from twelve to eighteen inches, and seldom 
exoeros two foet; but in the improved furnaces Ae 
depA of the grate ia from three to five feet, accord- 
ingas the eoal employed is more or less bitominous. 
When a caking or highly bituminous coal is used, 
Ae grate sho^d not be less Aan three feet in 
depA; for a free-burning coal, four feet in deptli; 
but Tot a very dry fuel, such as coke or anthracite 
coal, a depA of five fact vrill be found most advan¬ 
tageous. 

Secondly, instead of relying upon Ae draug’et of 
a high chimney (of the combqstion of Ae fuel, iv 
requisite supply of air is forced, by means of any 
ordinary blowing-machine, under t^e grate into the 
ash-pit, which is closed by an air-tight door: thus, 
the blast will cause the combustion of the lower 
stratum of coal immediately upon the grate,'and the 
greater portion of Ae gas resulting from Ais com¬ 
bustion will be a combustible gas, namely, Ae car¬ 
bonic oxide, which is invariably produced during 
the process of combustion when Ae tem^rature is 
very high, and when Ae pn^rtion of carbon is in 
excess to that of oxygen. The portion of carbonic 
acid gtilwhlch is produced by Ae combustion of the 
lower stra^imn of fuel, immediately upon the fire¬ 
bars, will, in its passage upwards Arough the super- 
inenmbent mass of. ignited ftiel, absorb an addi¬ 
tional dose of carbon, and will thereby also become 
converted into csn-bonic oxide. At Ae <eame time, 
the carbonaceous gases contained in the fuel, such 
as cf^buretted or bicarburetted hydrogen, will.be 
evolved or distifled ftom the coal by Ae heat: Aus, 
all Ae fuel In Ae fire-chamber (that is to say, all 
that is combustible In Ae fuel) is converted into 
combustible gases, which will pass tegeAer over the 
fire-bridge into the ftirnace. 

The body of IViel in Ae fire-ebamber, with Ae 
exception of Ae stratum resting immediately upon 
Ae grate or fire-bars, is never at a high tempera- 
tuto, as is ordinarily Ae case in ftirnaces, but ia 
kept only at a red hrat, which is quite sufficient to 
cause Ae formation of the combustible gases from 
Ae fiiel. 

Thirdly, the combustion of Aese gases is effected 
by fisrchig amidst them, in Atir possiq^ over Ae 
fire-bridge, heated aUd compressed atmdspiterio air, 
aupplted in numerous small stresms; Aneby caus¬ 
ing a )ra;^d sad intimate coinbinatioa of Ae dSf^gen 
of air tHA the combustible gases, and ixmse- 
quetitty Atir perfect and immediate combnttioU, 
and a mmt intense temperatnrb. Tho temperature 
of tite compressed^tir msiyb^ regulated at will, by * 
memu of a damper, connected ^A the ^j^aratus 
for beating Ae air. ' 

The hMt, Aus produced from Ac fuel, is also 



THE MAGAZINE OF SCIENCE, 


207 


more directly applied to the purpoies required Uian 
lu ordinary fqriuices, in whi(^ the heat u produced 
by the partial combnstion of the fuel upon the grate, 
and where the metals under operidion derive their 
' temperature merely from the flame in its passage 
through the main or wor1dag>chamber of m Air* 
uacei whereas, by these improvements, the tem¬ 
perature of the fuel in the fire-chamber, where the 
combustible gpes are generated, is comparative^, 
low,’and thrir actual dbmbustion, and the intense 
temperature resulting therefrom, ij^ concentrated in 
the very spot where tiie metals are placed ibr opera¬ 
tion, or where the greatest heat is required- 

lie loss of fuel, by the escape pf combustible 
gases at the chimney, is thus avqided; as also the 
diminution of temperature, and (he loss of metal by 
oxidation, from the effects of updecomposed air 
passing through the grate, or through the working- 
door, or any openings or crevices in the furnace, as 
the pombustion of the gases, in the furnace, ia 
effected under a greater pressatp than that of the 
atmosphere without. 

Furnaces of this improved construotioD, it is 
stated, may be employed with great advantages in 
the working of all kinds of metals, but they arsf of 
peculiar value in the different processes of the 
manufacture of iron.— Newton’s Journal. 


VENTILATION, * 

(ContirAed from page 200.) 

Till the diseoveries of modem science revealed the 
nature and coinpdliition of atmospheric air, and the 
reciprocal action that ensues between it and the 
blood, the arehiteet was, in respect to this question, 
like a traveller without a guide, and had po distinct 
^ppreeiatiuii of the position in which man is placed 
in respect to the atmospheric ocean in which be lives. 
And even wjiere the facts now adverted to are known 
and recollected, still the rough and rude treatment 
to which the lungs are subjected, the vitiated atmos- 
phej-e which they are so often cdled upon to udiale, 
and the cransitions of atmospheric and artificial tem¬ 
peratures to which they are carelessly dhbjected, 
.shew clearly how little the value of a mild and frrah 
atmosphere is practically appreciated; while toe 
ravages of cqpsumption, and the extended catalogue 
of evils aceompanying diseases of the organs of re¬ 
spiration, point out the vast amount of misery that 
migtit be obviated, and of death that might be ^- 
vented, were the leading principles and practice of 
ventilation ntore generally understood, 

A new era davmed upon this question when the 
constitution of atmospheric air was unfolded, the 
theory of respiration and combustion explained, the 
coustitnent elements of the corporeal frame traced 
more minutely in then' varied movements in the Hv- 
ing system, and the chemistry of the gases extended 
by the brilliant discoveries of the present age. The 
practical application to architecture of the truths 
then developed, appears to have been encompassed, 
however, with numerous difiSculties, so that tha mast 
exfrenm variety of practice may still be obserr^, 
some depend^ upon the magnitude of the structure 
for the neceWry supply of air, others looking tq 
doors or windows, wfaile,^ a more limited naqihcf 
o'f examples, special chsnoelB are made for the «d- 
mia^tqn pf air- An unbounded field of investigalii^ 
is in the endless varieties of adaptations m* 
qaiDM ip t^ detkils for special atcfictores, and ito 
nature of the ventilatuig power wUcb, undto differ¬ 
ent circumsumoes, it may be most expedient to eip- 


ploy. Mere variety of practioe is in Itsdf miotjec- 
tionabte, as die det^ ^ ven^latlffin apt* necwimir^f 
as varioos as the detatU eichitecfi^Wt^^ 

The vwipty of estimates as to fha aduM# 
have always been a leading di%l^M 
buildings have been subject^ to snch<nn(yr^lgc<,> 
pmmeins u the Houses ai Parlildneut^ to (*1$^ 
Sir Christopher Wren, the Marquis a#' CStohaltoilih 
Mr. Davi« Gilbert, Sir Hamphi^ **4 DWtoS' 
othere, directed their attention} wad fit mw wfewi' 
some due to (he div^to ot practicn (heAhis hetto 
prevaimvt, if it be remembered, that the area of dip* 
charge, provided by Sir Humphipy I)«vyt 
preaoot House of Qmmons (at tfa^ tune (he 
of Lords), was one foot; whereas at present il% 
fifty feet, and is frequently worked by a pow«i^> 
wMch renders it equivalent to several times thM 
which would ariae from any ordinary discharge. 

It will be obvious inde^, that until a more g», 
neral understanding riiaU have been entemd htto^ an 
to the amount of air witii which the system p^tto 
-be suppliadf end the extent to whidi tids shonM be 
placed under eontrol, a reastmabtoexpectation osn- 
not be entertained that pnbllc buildings pud priVAto 
dwelling-houses will be much more tyatenotically 
supplied with air than at present- This is the most 
important and primary question on which all otW 
pomts depend. A false estimate as to the amount 
of supply required is an irreparable eviL So long 
as (hit difficulty is not specifically entered iifto, QA 
suite of arrangements, however perfect in other re¬ 
spects, can he expected to give satiafactum. The 
simplicity of the arrangements required for ordinary 
purposes, and the difficulties connected with pecu¬ 
liar structures, where the architect, in indulging his 
professional tauite, has l!bo often taken an unbridled 
licence in excluding the necessary supply for toe 
lungs, are so often imperfectly appreciate that too 
frequenUy nothiug \^hatever is attempted b^ond the 
imperfect arrangementa of doom and windows,, any 
thing being considered good enough for rantil^oa, 
i. e. for the lungs, 

But toe progress of this question will aeoessarily 
ba limilxd to a great extent, till (he publio shall ac¬ 
quire more information mi those iratnpoBS matters 
connected with it which have attracted so much at¬ 
tention of 4ate yeara. Until the great elementary 
truths of physical science ^all be introduced as 
essential branches of educatioa in schools and aca¬ 
demies, among the humblest as well as in the high, 
est walks of life, it cannot be expected that there 
will be that derirable appreciation of the value of a 
pure and whcdeiome atmosphere which mfist evex be 
one of toe prinripal ol^cota of aU,wbo desire to> 
advance the cause of public brellb. the doum m<uWt, 
be removed that veils at present the true state nffree' 
case from the great mass of the community, ' 

The number of individttris isaomparatiudyeotoQ 
who are really aware of the magaitode of tog etdbi 
aritiug firoin the respiration of air*. It is notgetmi;* 
ally understood titwt in innumerable pubti* pod 
vote assemblies) qbareb«s,toeatresi mi 

atmosphere is often breatIM for homfeo^itoowly 
wbioh m es foul end offensivey eosqto**4k^<^ ufo 
that is con^nial to the hingS),4fi toAwettwr of tlm 
Thames et London Bridge brlto m pwo 

tamuntain spring- It to HO jMCement 

to affirm) (hat ton gnstfgt, s<totp(ge,1rito tois 
and so many After to-gllMied,, ris* oqa^i 

sumption) ouses it nrigto % • 

lavra of health conneoted wito toe pecoliarittm hf 
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exposure to altprations of air and temperunirei an 
to the seeerltjr of local draughts, thau to any disad* 
vantages connected with the looal state of the atmos. 
phere which cannot be met with proper care and at- 
tention; that numerous other diseam, particularly 
catarrhs, rheumatisms, and pleuriaiea, often spring 
from this cause: that a deprecated tone of mental 
vigour, as well as of bodily health, may, in endless 
exaraplffl, be traced to tiie same cause; that the 
most deadly plagues that have ever appeared have 
been aggravated, if not canaed, by want of oleanli* 
hesa and ventilation, and that the orcUnary typhoid 
fever of this country almost invariably origtoates 
under similar circumstances; that hospitals imper* 
fcctly ventilated have in some cases proved a curse 
Inst^ of a blessing to the miserable patients who 
have been conveyed to them; that publlo establish¬ 
ments are known to the medical profeaslon, where, 
at one time, from the same cause, no case of com¬ 
pound fracture ever recovered, few or none survived 
the amputation of a limb; moitiflcation attaidced 
every wound, however trivial, while the prostration 
of strength became so great, that men who had at 
first stood the severest operations without a mur¬ 
mur, subsequently cried like children at tite s^htest 
pain: and that cases have actually presented them¬ 
selves where the apparently Ufeleas corpse; subdued 
and oppressed far more by tiie atmosphere with 
which it was surrounded, than by the disease to which 
it was supposed to have fallen a victim, has actually 
been known to revive after removal to the dead- 
room, a separate apartment, where the play of a 
wholesome atmosphere, flowing unrestrict^y vision 
it, revived the fading flame of life after it was to all 
appearance gone, and where health and strength 
were ultimately restored; that the practice in hospit¬ 
als has been accompanied with the most decided re¬ 
daction of mortality as the ventilation has been Im¬ 
proved : that even in cities, geqendly, the tnortality 
has regularly diminished as the external ventilation 
of the streets has been placed on a better and more 
systematic footing, by increased attention to clean¬ 
liness, and by affording free channels for the passage 
of air. 

But, independent of the more serious and direct 
attacks of disease, there are numerous minor evils 
thaV often prey upon the constitution, ithere the air 
is of inferior quality, r 'fhe long-oontinucd action of 
vitiated air gradually undermines the tone and 
strength of the stomach; the appetite diminishes, 
and the citadel or mainspring of the constitution be¬ 
ing thus enfeebled or destroyed, aU the other powers 
Of the system ateo gradually rive way. this may 
he observed in nnmeroas dweUing-houses, in many 
• varieties of shops, offices, and counting-houses, and 
in various trades and sedentary occupations, where 
the natural wants of the system, a proper core as to 
regularity of diet and to exercise in the open air, 
are absorbed in attention to business. It would be 
wdl indeed were individnalt so expoaad, to pause 
and calculate, with a llttie ef that bMUMsa with 
which they enter Upon their drily pawadts, the ex¬ 
tent to whirii thUy aru obliged to dratr «|>oa the 
eapriai of their eoustitution m febouring under tiie 
owmion which an hifetior atmosphere always de- 
nnpes. Fremstun old is indeed one ef tim 
most oSrtrin consequences of long exposuie to a 
vltbted atmosphere, espedally when it is eeoom- 
papied by an over-anxiw and harassing attention 
to husinen; and in various ocenpatioss, the short 
ipan of tun^ life ia rixidged eaany years by this 


cause, independently of the low tone at which it 
often flows, and the endless discomfort and annoy¬ 
ance to which, in such cases, it is so often sub^ 
jected. 

Nor are the moral and intellectual facilities to be 
forgotten In considering the Influence of a vit^ed 
atmosphere, as the energy and tone of both is low¬ 
ered and depressed by bad air: these are impaired 
cse much at least as &e corporeal Sanctions, and, 
when not subdued by the mere force of the oppres¬ 
sion to which they are eubjeoted, are often forced 
into an unnatural state of excitement, equally in- 
compatible with health, and with the sober exer¬ 
cise of the reasoning faculties. 

Ventilation consists in the due and appropriate sup¬ 
ply of air to any apmtmene, passage, or other cavity 
to which the external atmosphere has not free and 
unlimited access. It r^uires, accordingly, to be as 
various in diflerent buildings as their architectural 
construction, climate in which they are placed, 
the materials of which they are composed, the pur¬ 
poses to which they are applier*, and the habits of 
the inmates by whoin they are occupied. External 
Ventilation is a term frequently us^ to indicate the 
su^ly of air to streets, squares, eourts, and alloys, 
or to any speciri situation or area not included by 
buildings, and the quality of air as dependent on any 
special drcumstances by which it may be afietted. 

Much of the misttnderstan<[ing that prevails, too 
generally, in respect to ventilation, arises from the 
extreme diversity of standards which different indi¬ 
viduals consider essential to their comfort. This 
evil is greatly aggravated by the different provision 
which fa generally made for modifying the ventila¬ 
tion in undson with the variety of circumstances in 
which even the same constitution may be exposeCi. 
Ventilation requires, in all ordinary cases, to be va¬ 
ried from time to time, according to nMmeroas cir¬ 
cumstances, subject to perpetual fluctnatioii, which 
are noticed in the succeeding chapters. 

[To is continued ) 


* VARIETIES. 

Mulfiplieation.-^U the human race, beginning 
feom one pair, were to double once imSO years, or 
if the excess of births over deaths were to double the 
pqpuIatioD once in 30 yean, then, at the epd of 
3,000 years, the population might be described as 
follows. Take men, women, and riiildren, at an 
average height of four feet, and imagin'e a vast plain 
of the same surihee as the whole Oarth and sea. Let 
each person be allowed one square foot to stand 
upon, and let the “ surplus population,” after the 
plain fa fell, stand upon th^ heads of the others, 
with others again upon their heads, and so on. The 
pile would extend to a height of 3688 times the dis¬ 
tance from the earth to the sun; (snn’s distance 
BS,000,000 of mUes; earth's radios B956 miles). 

Smpathetie A dilute solution of nitro- 

mur^ of cobrit. When heated, tin writing per¬ 
formed with this ink asBUmes a fine green colow and 
disappears again when cooled. 2. Ap acetic solu¬ 
tion ot oxide of cobalt, to which add a little nitre. 
On exposing writii^; performed with the above to 
heat, it Wfil assume a fine nee erionr, which dfaap- 
pears on coding. S. Sal ammoniac, eulphate of 
oopper, equal ; water sufficient. IhU assumes 
a yellow txdour Wen heated, and, Hke tin preoMting, 
dfaappeare when eoufed. a, 
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THE DIPLBIDOSeOl‘E. 

(Continued from page 202.) 
Bvptanation qf the Optical Conetruction of the 
Inetrumenf, 

Thb follonrin^ explanation being designed for po¬ 
pular use, scientific language has been avoided, at 
much as may be. It is impossible, however, that a 
philosophical instrument can be made familiar to 
the general reader vs^out some reference to ^hi* 
losophical prindplea, which the writer will there¬ 
fore be excused from stating in this place, as an 
important and indispensable preliminary. 

in the langna||p of philosophy, the law which 
governs the transmission of light is, that the angle 
of the rays of incidence is equal to the angle of the 
rays of reflection. In other wprds, supposing the 
rays of light proceeding from an object to fall upon 
a reflecting plane, the eye of the observer must, in 
order to see the reflect^ image, be placed at pre- 
cisdy the same angle with regard to the plane, as 
the rays proceeding from the object to the plane. 
The rays ^ing upon the plane from tbe object are 
styled ** the rays of incidence as the rays again 
proceeding from tbe plane to the eye are termed 
the “ rays of reflection." 

Keeping this law or principle in view, let us next 
consider '£e construction of- the reflecting planes of 
tbe instrument in question. 

There are three reflecting planes, D C, D B, and 
B C. fig. 1. Suppose D C to be so divided that 
the ray. No. 1, falling on D C, at E, will m re- 
reflect!^ to tlie eye at 1', and the image of the sun 
will appear to advance in the direction from 'D 
towards C. The ray. No. 2, passing through D C, 
is reflected from C B, impinges on D B, and 
reaches the eye in the direraon 2'. The image of 
the sun thus formed will appear to move from C 
towards D, because it has been twice r^ected, and 
thus the two images will approach each other. 
Suppose the ray No. 1 to have advanced to the 
position No. 3, and the ray No. 2 to the position 
No. 4; it will then be evident that their reflected 
rays will be in the same direction 3' and 4', and, 
therefore, that the two images of the sun coincide,' 
as shown by the arrows being in the position of 
crossing each other, and indicating the instant of 
apparent noon; as the rays continue ta advance, 
the images, having parsed over each other, will, of 
course, be seen to separate. 

Tile following familiar illustration is introduced 
to fhrther explain tiie optical consiruction. When 
the sun is about setting, It is not uncommon to see 
the sun's rays so reflected from the windows of a 
whole rat^ of houses, as to convey the idea of a 
illuminsEtioo. While wme portions of the 
su^ nyi are thus reflected, other jMttions pass 
through the glass into tiie rooms. The rays thns 
transmitted (the rays of incidence, as they were 
styled above) may be. thrown at pleasure in any 
direction obtulstent with .the range of tiie sun, by a 
person within, toe toom, havibg a loolting-gUuw in 
his hand: idtiu;dy'*as dhikl^ pl^iice wlmt they 
call a Jack o' lantern. Now If, of tiirowing 

the cays upon ^ non-retfeoting ildijeet (such as the 
waB, fee,),'bn vrM to tnnaer them to another 
they, wow be a^^ reflected from 
th||h ww glosa. '‘Efippoting toese two lookhw- 
to ha ptsesd at an aai^ of less than OCf, in 
toritopondii^ with the position of tiie 
ttoo silyem. pton^ ieea in tiie inttrummit, and also 
shown' in & diagram at D B, B C, he can reflect 


the sun’s rays again out of the window. Now, if 
we imagine the window to represent the outer re¬ 
flector of the meridian-instrument, its construction 
is, by this process, completely exemplified. To 
proceed a little further; it is evident, that the 
angle and ntuation of the two looking-glasses could 
be so arranged as to direct the rays of the sun 
through any particular pane of the window; so 
tiiat a person standing without, in w proper posi¬ 
tion, would see, in addition to the sun’s rays re¬ 
flected from the outer surfat^i of the pane, the rays 
of incidence that has passed through the window, 
and were thus reflected from the doable mirror. 
One of the luminous objects (the flash or glare of 
the sun) so produced, would be reflected from the 
surface of the window, and would- be a ringle re¬ 
flection : while the rays of incidence, which hod 
passed through the window, and undergone a double 
reflection by means of the two mirrors would, on 
being thrown back by the mirrors through the 
window, move in a direction contrary to that taken 
by the single reflection from the sur&oe of the 
window-pane. Hence, any one of the heavenly 
bodies, subjected to -the eye by a process of the 
above description, would not appear as two disthmt 
objects, but those objects would be seen to #p- 
proxiinate and cross each other in an opposite 
course: a desideratum being hereby secured dlhich 
increases'the power of toe instalment in a double 
ratio, and renders it proportionably preferable to 
any other that has been hitherto etpployed. 

It may not be amiss to add, that the experi¬ 
menter who is desirous of making the observation 
with the utmost possible accuracy, may, after pro¬ 
tecting hisoeye with a darkened glass, employ a 
telescope to magnify the object in the field of view. ^ 
{To be continued) 

ELECTRO metallurgy! 

(Continued from page J S3.^ 

On the Properties qf Galvanic Batteries. 

“ Afler^describing the various forms of the galva¬ 
nic battery, we are led to consider the effects which 
they produce, for these arc called tbe galvanic effects; 
and the theoretical principle which causes them is 
termed galvanism. «• 

" The sign of a battery in action, is the change 
goin^ on in each cell of the battery itself. , In 
Doniells’s battery it is evinced by a deposit of cop¬ 
per on the negative metal; in Grove's battery, by 
the evolution of nitrous fumes, and in mine % an 
evolution of hydrogen. These several actions mark 
exactly the quantity of current passing ; but in the 
two former batteries, no accurate measure can be 
readily made, although in the {atter, the hydrogen 
may be collected iu one of the cells by means of a 
ghuiB jar, and the quantity thus exactly ascertained. 

" 'This property in my battery is of extreme value 
to the mechanic and experimentalist, Ifir he can tell 
at once by the hissing of the hydrogen, whether the 
conneeti<’ns are all correctly made, and what amount 
of current is passing, a fact of no small importance 
when, applied to the electrotype. 

The next phenomenon which a battery displays 
is the power of heating wires of sufficient size to 
canry tlw current readily; and by this, the most 
intosible metals, as platinum, palladium, gold, cop¬ 
per, iron, and steel, may be instant-qneoasly melted. 
Tbe size of the w^ires melted, will depend upon the 
quantity of electricity developed, wbile^the length 
will depend upon the intensity of the curredc, 
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** Mr. Snow Harris has ingeniously taken advan> 
tage of this property to make an instrument for 
measuring the voltaic current. It consists of a fine 
wire passed forough a delicate air tberinometer) and 
the expansion of air shows the degree ro which the 
wire is heated. This instrument is a valueless test, 
unless both thick and thin wires be used in two 
experiments, Yor otherwise but one property of ttA 
battery is estimated. 

“ The next property which a battery displays, is 
its power of igniting metallic or charcoal points, 
when joined to two ends of the battery, and held so 
that they barely touch, a light is then exhibited 
equal in brilliancy to that of a little sun. Tliis has 
been called the spark, and much controversy has 
taken place among the learned at what distance the 
spark will pass. Some have asserted that it wlU 
pass through some distance; Jacobi, however, coti- 
sidered the distance to be extremely sraaU; but 
M. Gassfo, with that liberality of spirit which 
alone is '^ure test of a man's devotion to science, 
fitted up 100 series of Professor Daniell’s largest 
batteries, but with them, by the most delicate mi¬ 
crometer, he could not discover that the spark 
would pass at any appreciable distance, on the con¬ 
trary this large battery would remain quite inert 
if tnl poles were separated by the distance of the 
thinnest film of pi^er. In a late number of the 
Philosophical Magasine, Mr. Crosse has revived 
the enquiry by stating, that by a very extensive 
series of water batteries, in his own possession, he 
has succeeded in obtaining the spark at a short dis¬ 
tance. He proposes to enlarge his battery to 1000 
^ells, in order folly to determine this pofbt. 

“ The spark seems principally to depend upon a 
combustion of fine particles of metal, and, when 
charcoal of hard gas coke is used, upon little points 
of it flying from one pole to another, so that one 
pole wastes away, and the other increases till the 
flame becomes quite encased in a carbonaceous mat¬ 
ter. 'ibis has always been a serious obstacle to the 
adaptation of this brilliant arc of flame to practi¬ 
cal purposes. The phenomenon of the spark re¬ 
quires intensity for its production. A series of 
Grove’s baCteiies is best suited for this purpose. 
Professor Wheatstone, by most ingenious expe¬ 
riments, determined, that the duration of* the 
spark did not last for the one-millionth part of a 
second. , 

“ The next property evinced by the galvanic 
battery, is its power of charging a Leyden jar; but 
this is a property of little importance, and requires 
great intensity. An extensive series of batteries 
must be used to efle.^ this object. 

" Depending upon the some causes as the last 
is the shock; which is a convulsive twitching in the 
muscles from^the intensity of the battery. This sin¬ 
gular effect reqnires generally a*Berie8. It is fdt 
only when contact is made or broken; but (f a cut 
exists in the finger, a small series will illustrate tills 
property. 

'' When we desire to exhibit the effect of the shock 
upon a dead animal, a pin ought to be run through 
the skin at the head, anfl another at the hind-leg; 
every time the poles of a battery are connected or 
disconnected with these, strong convulnons will 
take place. If the upper lip be touched with a piece 
of zinc, and the under part of the tongne with a piece 
Of platiimnf, or vice versa, a flash ^ light will be 
Iierceived when they are connected, whether the 
eyelids be open or closed. No explanation con be 


given of this singulaf phenontenbn. AQ phe¬ 
nomena are termed the phyelolog^ eilbcfif. ' ". ' 

“ A galvanic battery has the pofyer 
certain efibets which are called^ 
and the supposed principle eff roagi^ti|itn. ^ ^ 
scribe the term magnetistn woi^d hf 
like galvanism, or dectiidty; becawM' wb' 
cognizant of it by ita properties. Thms art 
two metals capable of being magnetic, and l^eie 
Km nickel and iron. The identity of 
and dcctrieiqr has, like all otiu» hranchea 
aophy, reedved many important ddditipna l^ ' t^ 
indefatigable Faraday; bnt.dtiiiCmA'mi^^m ^ 
fraught teith Infered, it vnU be to tjS|a 

purpose ot thia'ir^ fo enter farther into Ka im¬ 
portant details, than to illastrate the effe<^ of galira- 
nism. . , ■ . ' ,r 

“ TTie voltaic current, passing at tight' angles fo 
a piece of iron, from whldi it u separited by 
non-conducting rthstance, indnees in it the propd,- 
ties which are termed magnetic ; for if another pi^ 
of iron be now held to it, it will be atfraeted. T1^ 
more frequentiy tiie same current passes round tw 
iron, the greater will be the power; and for this 
pu^ose it is usud to twist wire covered either with 
silk or cotton round the iron, in order that" the 
same current may pass at the right angles in a 
greatOT number of times. When the current ceases, 
from^e connection with the battery being brglcen, 
a difference according to the nature of the IrCn far 
observed for if it be the pure malleable so^ irtnj* 
all magnetism immediately ceases; hencei trim, so 
situated is termed a temporary magnet; but if hard 
ateel is used for the experiment, foe maMstism in¬ 
deed is not so very powerful, but it conwu^ for a 
very long period; hence in this state it is ca^d 
a permanent magnet. 

'* A permanent*magnet if suspended in snd) a 
way that it can vibrate, has one of its poles turned 
to the north pole of the, earth, foe other to foe 
south pole; bnt if a galvanic current be passed 
round this permanent magnet, in foe direction of 
its axis, foe magnet wfU, be instantly deflected at 
right angles from foe current, and upon foia prin¬ 
ciple, an instrument has been constructed called foe 
gdvanomcjter. 

'' The direction in which \be needle is defiec^, 
is best remembered by a Uttle deyme which Pro¬ 
fessor Danieli describes in bis lectures; for by sup¬ 
posing that we ourselves are the conducting wires, 
and foe electric current passes from our head fo qur 
heels while we are looking at foe maguet, foe borfo 
pole will be turned to our right tumd. ^a ihgCL. 
nious device ia applicable to every pqsitiQ^,W(f^ 
vided we are. either above, or undemeafo 
of foe needle. , ,, 

“ Galvenometon are differently ooiutriia^’aO- 
cording to foe delicacy of the expe^fori^. #qr 
which foey are required. In general it ialtiiillolefit 
to uae a needle centered aa if it were to he for 
a mariner'a compass, and a long <pOvert<l jsirt fr lb 
be passed alternately over anq'ni&dar ilt, ,,in the 
direction of the Itrng akia< Tne^tWjp inifr of the 
wire may be connected fo.,foereiii 3 ^^ps, , t» affoi^ 
a ready means fo tutite than wfah' fob polqili id foe 
botbsiy. ’ 

“ A'much more belioate forfo df jgufvilibmetBr ia 
constructed by using ^ sq' suspend^, 

that the north pole,of ig over w sotitn poSs 

foe other. 

“The polarities are thus neutralized, and nA 
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longer under the influence of the earth’a magnetUm. 
In this state the^ are called astatic, end are gene* 
rallf suspended by the flnest fibre of silk, so that 
the slightest yoltaic current will act upon them. 

” It is advisable to allow one needle to have a 
slight preponderance, in order that the long vibra¬ 
tion may not be trouhlesome. An instrument like 
this is only necessary for the most minute expe¬ 
riments. 

“ Another form is termed foe tortion galvanome¬ 
ter, because a resistance is afforded by the twisting 
of an elastic substance. By this we are enabled to 
appreciate differences in slight currents. 

“ However useful the instrument may be for all 
small curredts, large quantities of electricity are 
seldom measured by magnetic effects; but 1 believe 
that the right use of the magnet is a very important 
addition to our instruments for measuring galvanic 
currents. To estimate the quantity of electricity 
in any voltaic current, a piece of soft iron is to be 
bent in the form of ^a horseshoe, and a good sized 
covered copper wire is to be wound round it, the 
two ends being left free for conuection with the 
battery. A piece of soft iron with a hook at¬ 
tached to it is to be used for the keeper, and the 
weight which this sustains indicates the amount of 
electricity. 

This instrument is only valuable for comparative 
experiments; as different results will always be 
obtained by different magnets, because the quality 
anfjlrnn is found materially to influence the .resul^; 
bat if the same magnet be used, and the wire of 
sufficient dimensions, and of moderate length, there 
will be scarcely any apprecjable resistance offered 
to foe current; and foe relaUve quantity of electri¬ 
city evolved, independently of its intensity, can be 
accurately ascertained. 

“ Temporary magnets are ta? frequently made 
with very thin covered wire, and even great lengths 
employed. Now in this case, the amount of mag¬ 
netism induced by any curreant, ceases to be an 
exact measure of the quantity of electricity passing^ 
because intensity is required to overcome foe re¬ 
sistance afforded to the passage of the current from 
the wires; and it is from this cause that electro¬ 
magnetic engines, possessing, us they tio, several 
magnets, and very often thin wires, require several 
cells before the current passes at all. 

" To give a comparative estimate of the value of 
this test of foe quantity of electricity evolved, and 
that of whereby foe power is estimated by decom¬ 
position, perhaps is premature, till the latter mode 
is fully entered into, but-os foe magnet requires 
'4»uti,little. intensity, and that entirely depending 
upon foe size of tlm wires, it is apparent that one 
cell of each combination, or form of battery, will 
ezffice for foe experiment; if however, foe decom¬ 
position of water be taken as the test, a sufficient 
number of cells must be employed, to overemne the 
resistaneeand thus. If many combinations are 
mide foe anbjecd of ezperiineut, it wfil be attended 
with great 

. fib he amiimtA.) 


TIIOBOSED SUBSTITUTE FOR CHIMNEYS. 
' Tbe Britifo and Foreign Review for July cop- 
.fidai foefoUowiogeommiuiioatioD; Dr. Amott has 
recent^ fotenfod an oir-punq), with which it is 
propoB^ to supply • draft to furnaces that will super¬ 
sede foe necessity of funnels in steam-boats,- and of 
foe costly chimneys which now demand so great an 


outlay in the erection of engine-houses. Ibis pump, 
when worked by a weight of one cwt., fiimisbes a 
draught equal to 100 cubic feet of air in a minute 
in an unimpressed state. A alight transfer of 
power from any engine would thih suffice to create 
a strong draught, which can be so directed as to 
cause the consumption of the smoke. As this sim¬ 
ple and heantiful invention forms at tke same time a 
powerful ventilator, we may expect from it a still 
greater reduction of foe sufferings of sugar-boilers 
than foe philanthropists ever contemplated.”—It is 
to be regretted that the British and Foreign Review 
will venture to praise a scheme of the merits of 
which it is obviously incompetent to form a just 
opinion. Every engineer will only laugh at the 
announcement, for he will at once see that the pro¬ 
ject is neither new nor feasible. A pretty gigantic 
cylinder indeed it would be that would pump out 
the smoke of a steam vessel, the funnel-pipe of many 
of which is five feet in diameter. And then how well 
the pistons and valves would act when almost red 
hot 1 Besides, where would the smoke go when the 
vessel stopped ? If, to obviate some of these objec¬ 
tions, the air were to be forced into the ash-pit, 
instead of the smoke being drawn out of the chim¬ 
ney, the furnace door could not be opened to mend 
the fire while the engine was at work without the 
flame coming out in the firei^an’s face. If Dr. 
Arnott’g physic be as ’bad as his mechanics, wo 
should not like to have him for a (joctor. 

VENTILATION. 

[flontinutd from pag» 208 .) 

It will 'be. sufficiently obvious, that due and 
appropriate ventilation, however simple it may bb 
in individual cases, is, in reality, in many public 
buildings, a very large question, more particularly 
in complicated structures, and cannot be successfully 
studied without entering on a number of difterent 
subjects, among which foe most important are the 
following;— 

1. The general properties of gases. 

2. The nature of atmospheric air, the changes to 

which it is subject, and the imparities with which it 
is apt to be contaminated. " 

3. The processes of respiration and transpiration, 
by which the air is brought into immediate action 
upon the living system, and the influence of 
these functions on atmospheric air. , 

4. The process of combustion, and the various 

modes of communicating artificiftl warmth to the 
air, as the open fire—the stove—steam and hot- 
water apparatus. ' 

5. The deterioration of foe\«tmosphere by arti¬ 
ficial illumination; the effect produced by lamps and 
candles. 

6 . The nature of gas; the arrangements by which 
the strong objectidns to its more general introdne- 
tion may be obviated. 

7. The means of securing ventilation—natural 
ventilation—artificial ventilation—ventilation by 

fire--^ventilation by mechanical power—foe pump, 

the fanner, the screw, the bellows, the windmill 
ventilator, &c. * 

In special cases, particularly in manufactories 
where noxious products are evolved, unless their 
nature, and the planner of disposing of thhm, be 
underrtood, no certain results can be anticipated 
from the mode in which tliey are treateck 

It will also be remarked that the nafhre and 
amount of ventilation must be modified by the ex- 
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tunt^f space to whicti it is applied, the'Uiumbera that 
may be crowded together, and the rapidity and ex¬ 
tent of alternations to wWch they t&ay be subject. 
In the House of Commons, where the number flue* 
tuates continually/provision is requiredn/or 800 at 
one time, and in a few minutes afterwards for fifty 
or sixty only, or even a much smaller number, 
which, in a s^irt time, may be as rapidly increased^ 
as It was diminished. 

Ag«n, the system of ventilation adopted fre* 
quently requires pecoliar modifications from the 
particular circumstances in which it is applied, 
more especially in mines, ships, steamboats, ^ans- 
ports, manufactories, prisons, hospitals, schools, 
theatres, refreshment-rooms, courts of law, hotels, 
dwelling-houses, coaches, stables, tnonels, end, in 
short, under all circumstances where the air is spe¬ 
cially affected eiflicr by the individuals present, or 
the nature of the materials to which it may be ex¬ 
posed. 

'Jlie necessity of ventilation to man arises from 
the structure of the human frame, its relation to 
the air with which it is surrounded, and the manner 
in whieh air generally is aifected by respiration and 
transpiration — by many natural operations — by 
many of the products both of the animal and vege¬ 
table kingdom, and innumerable operations of art. 
These tend to vitiate the air and render itgunwhole- 
some by theevolut/bn of noxious products, or by 
withdrawing that peculiar principle—oxygen—on 
which its power*of supporting life more pre-emi- 
pently depends. 

When the external atmosphere is pure, and 
the system frre from disease, the air fejLs light and 
^■lastic, respiration is performed unconsciously, 
the, mental faculties are serene, the bodily strength 
great, the^ppctite good, and the sleep calm and re¬ 
freshing. 

Blit when the air is of inferior quality, the respi¬ 
ration becomes uncomfortable, and often anxious 
or oppressive, the strength begins to fail, the gene¬ 
ral tone of tlie system is depressed, tlift power of 
the bodily or mental exertions becomes impaired, 
the sleep anxious and uncertain, and, in extreme 
tM-ses, whsre the air has been vitiated to a great 
evtent, death ra|>idly ensues. In more minute 
prppoitiuns, impurities in the air pioduee an endless 
variety of discomfort and disease, sometimes ihduc- 
iug a SI use of languor or debility that may be barely 
rceogiiiseif; while, on other occasions, they under¬ 
mine tlie constitution by a slow and insiduous 
action, wliich is too often accompanied by a per- 
lu.meiil loss of health. 

Pill ity and fresl^ss arc still more essential in the 
supply of atinospneric air for respiration than in 
that of ordinary aliments, as the air undergoes no 
special chemical preparation before it arts upon the 
svsteni, bift is transferred at oiiee to the cells of 
tliu lungs, and there it is almost directly brought 
into contact with the blood, nothing intervening 
between them except a minute portion of the most 
atteiiuatcd membrane, which does not prevent their 
tendeuey to affect each other. 

The principal object of ventilatim being to supply 
]iure air for respiration, it may be well for the 
reader to familiarixe himself with some of the lead¬ 
ing facts mentioned in the followmg paragraphs. 
The standard of quantities ussnified is the means of 
varied ohservatiun by different experimenters. Few 
resultf, however, are more various than the number 
ot cubic inches of air respired by different indivi¬ 


duals at the same period, or l^y the saipe iudividaal 
at different periods, and great ^veraity i^y 
be expected in the result of 8d«)^ of OXp^ 
air, according as it is diluted largely ieom 

the mouth or nostrils, or obtained by a foredd efibit 
from the lungs after that in dm larger air*p8aM;^ 
shall have been exiieUed. 

The pine air received into the lungs is abrays 
dilated with the air already there, faaote it ai^ 
upon the blood in the cells. 

The inhabitants of London, amounting in mmaber 
to two millions, respire, every minute, 
cubic feet, or 12^ tons of dr, and cooiequentiy 
require, for respiration alone, 6,650,000 tons per 
annum. Allowing, however, 10 cubic feet per mi¬ 
nute to each intUvidual for tiie supply of his various 
wants, the consumption amounts to 359,000,000 
of tons annually, Or nearly 1,000,000 of tons 
daily. 

In a room, containing 1,000,000 cubic feet of air, 
there are assembled 10,000 persons. The whole of 
the air will have been respired in nine hours, while 
an adequate supply of ten cubic feet per minute to 
every person would necessitate a total diange every 
ten minutes, or a supply of foesh air amounting to 
6,000,000 of cubic feet, or 205 tons per hour. 

In a room 12 feet square and 12 feet high, con¬ 
taining, therefore, 1728 cubic feet of air, there are 
ten persons who respire the whole air in the room in 
15 ir hours, and require a complete duuige every 
seventeen minutes in order to supply them with 10 
cubic feet per minute. Such a change might be 
effected by the ingress and egress of air through 
apertures, 1 square foot in area, at the rate of 100 
feet per mmute, or l.#th mile per hour. 

In the same manner, in a church, 80 feet long, 
50 feet wide, and 40 feet high, containing therefore 
160,000 cubic feet, there may be 1000 persons. 
For their supply there would be required a change 
every sixteen minutes, or about 20 tons of firesh air 
every hour. 

Due man during a life of 50 years makes 
525,600,000 respirations, inepirai 160‘3 tons of air, 
consumes 18*57 tons of oxygen, discharges 19*8 tons 
of carbonic acid from his lungs, containing 5*475 
tons of carbon, or about 80 timet the weighyif his 
own boefy (160 lb.). Were he allowed IfFcubic 
feet of air per minute, ht^ould, during 50 years, 
liave used nearly 900 tons. 

'llie inhabitants of the earth, taken at one thou¬ 
sand millions, respire annually 3,327,000,000 of 
tons of air, and evolve 109i rniilions of tons of 
cai4on. Ihe total weight of the atmosphere is 
about 5,261,000,000,000,000 of tons, so thiit it 
would require 1,580,000 years to eUpse befiasadfcB*^ 
whole atmosphere could be rrapired by the human 
inhabitants of earth. 

Of the atmosphere, sevebty-eigU per pent., or 
4,103,600,000,000,000 tons are and 22 

per cent, or 1,157,400,000,000,000 tone are oxy¬ 
gen. Of this quantity, there are aiuiiudly con¬ 
sumed, by the human iohabitante ot the ^bc, 
371,550,000 tops of oxygen, so tiiqlt it wosdd 
require nearly 3,120,000 yewra for this supply to be 
exhausted, supposing reapiration to be carried on 
till the last portions are consumed, did po prin¬ 
ciple exist by wbch it cOuld be reno^ted. ttie 
quantity of carbon and moisture evolved every mi¬ 
nute by one individnid, by respir^on alnm, 
amounts to 3*27 grsdns ei carbon, and 3*27 grains 
of watery vapour. From an assembly of 1000 pec- 
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•ona there would, therefore, be eroltred, in one hour, 
38 lb. of carbon, and 27i lb. of water. 

Tbe whole inhabitants of the earth discharge an< 
nnally from their lungs, 107,000,000 tons of water, 
n quantity, whidi, if collected together, would form 
a sphere nearly 2000 feet in diameter. 

He inhabitimts of London, taken at 2,000,000, 
evolve annually, from their lungs, about 220,000 
tons of carbon, and 215,000 tons of water. 

At a sitting of the House of Commons on a very 
kading question, when 800 persona, members and 
etrangears, are present for twelve hours, air is re¬ 
quired for 11,520,000 respirations.:— 

20 =3 respirations by one person in one 
minute. 

00 33 minutes per bonr. 

1200 SI respirations per hour. 

12 = hours of sitting. 


14400 i=i respirations per twelve hours. 

800 = number of members and strangers 
present. 


11,520,000 = number of respirations made by 
800 persons in twelve hours. 

It bas been found, that a man makes, on an ave¬ 
rage, 20 respirations per minute, and that at each 
respiration be inhales 16 cubic indies of air. 

it may be assumed that ho consumes oxygen 
amounting to 10 per cent, by volume, of the air 
inspired, and discliarges about 7'8 per cent, of cd- 
bonie acid gas. The aceoordance of those numbers, 
with the mean of estimates given by the authonties 
cited, will appear from the anCexed table. 


Oxygen 

consumed. 


Carbonic 
Acid discharged. 

327 per cent. 
8.125 .. 

875 .. 
4.205 .. 


Authorities. 

Dr. Thomas 

Allan and Pepys .. e 

Sir H. Davy 9.876 per cent, 

Lavoiser & Seguin 12.940 .. 

Menxies . . 11.320.. 

Coathupe and liehk • ■ 7.750 

On the whole it may be stated, that for 302 
enbio indies of dr inhaled per minute, there are con- 
flumed 32 cubic inches of oxygen, and there arr 
dischl^ed 25 cubic inches of carbonic <acid gas. 
(To be eontinuei}. 


GUNPOWDER. 

(CoHtinueifrom pofe lOi.J 

I have tried many odier modes of estimating the 
soljjjuu' in gunnowder more itirectiy, but with dkle 
satisfaction in the results. When a platina capsule, 
''ciWtefoting gunpowder spread on its bottom, is 
floated in oil heated to 400 Fahrenheit, a brisk ex- 
halation of sH^ibar fumes rises, but. at the end of 
several |ioara, the loss does not amount to more than 
one baR of tlw itulphar present. ^ 

When g\puiow^ ia ^gested. with chlorate of 
potash and marigtia a^, at a moderate beat 
in a retort, me aulpfaur is acidified; but this process 
is disagreeable and slow, and consumes much chlo¬ 
rate. He resulting auipharic add being tested by 
nitrato of baryta, hadioates of course the quantity of 
sqhlW in ^ gunpowder. A curious occurred 
to!^ in this experiment, After tbe sulphur and 
dlji^DOBl of the gunpowder had been quite acidified, 
1 Aoured some solution of the baryta salt into the 
muttiuei, bttl no doud of sulphate ensued- On eva¬ 
porating to dryness, however, and redissolving it the 


nitrate of baryta became effective, and enabled me 
to estimate tbe sulpburic add generated; which was 
of course ten for every four of the sulphur. 

The acidification of the sulphur by nitric or nitro- 
muriatic is likewise a slow and unpleasant opera¬ 
tion. 

By digesting gunpowder with potash water, so as 
,to convert its sulphur into ^ sulphuKt, mixing this 
with nitre in great excess, drying and igniting, I 
had hoped to convert the sulphur readily into sul¬ 
phuric add. But on treatiug the fused mass with 
dilute nitric add, more or less sulphnrous acid was 
exhaled. His occurred even though chlorate of 
potash bad been mixed with the nitre to aid the 
oxygenation. 

It is probable, for rrasons already assigned, that 
the proportions mixed by the m^ufacturers may 
differ slightly from the above, 

Tbe Englkfa sporting gunpowders have long been 
an object of desire and emulation in France. Heir 
great superiority for fowling pieces over the pro¬ 
duct of the French national manufactories, is indis¬ 
putable. Unwilling to ascribe this superiority to 
any genuine cause, M. Yergnaud, captain of French 
artillery, in a little work on fulminating powders 
lately published, asserts positively, that the English 
manufacturers of ‘ poudre de chasse’ are guilty di the 
' charlatabisme’ of mixing tulmii|atiug mercury with 
it. To determine what truth was in this allegation, 
with regard at least to the abovg five celebrated 
gunpowders, I made the following experiments : 

One grain of fulminating mercury, in crystallins 
particles, was mixed in water with 200 grains of 
the Walthapi Abbey gunpowder, and the mixture 
was digested over a lamp with a very httle muriatic 
acid. The filtered liquid gave manifest iudicattons 
of tbe corrosive sublimate, into which fwlminatmg 
mercury is instantly convertible by muriatic acid; 
for copper was quicksilvered by it; potash caused 
a white cloud in it that became yeilow, and sulphu¬ 
retted hydrogen gas separated a dirty yellow white 
precipitate'of bisulphuret of mercury. M'’hen the 
Waltham Abbey powder was treated alone with 
dilute muriatic acid, no effect whatever was jiro- 
duced upon tbe filtered liquid by the su’phuretted 
hydrogen gas. 

Two hundred grains of each of the above sporting 
gunp6wders were treated precisely in the same way, 
but no trace of mercury was obtained by the se¬ 
verest tests.' Since by this process rfiere is no 
doubt but one 10,U00th part of fiflminating mer¬ 
cury could be detected, we may conclude that 
Captain Vergnaud's charge is groundless. He su¬ 
periority of our sporting gunpci^-ders is due to the 
same cause as the superiority of our cotton fabrics 
—4he care of our manufacturers m selecting tbe 
best materials, and their skill m combining them. 

I shall join here some misccUaneous dhservations 
upon gunpowder. 

In Bengal, mixing is performed by shutting up 
the iugredients in barrels, which are turned either 
by hai^ or machinery; each containing 50 lb. 

'eight, or more, of aiuail brass balls. They have 
ledges on the inside, which cccasioii the bolls and 
composition to tumble and mingle together, so tliat 
the intermixture of the ingredients, after the pro¬ 
cess has been gone through, cannot fail to be com¬ 
plete. He operation is continued two or three 
hours; and 1 think it would be an impn-ivement 
in Her Majesty’s system of manufacture il this 
method of mixing were adopted. 
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In Ent;Iand two or three pints of water are .used 
for a 421b. rharge: but the quantitf is variable; 
both the temperature and the humidity of Uie atmos¬ 
phere indueDce it. 

Bramah’s hydrostatic press, or a very strong 
wooden press working with a powerful screw, lever, 
and windlass, constitutes the description of mechan¬ 
ism by which density is imparted to gunpowder. 
The incorporated or myi-cake powder is laid on thet 
bed, or follower of the press, and separated, at equal 
distances, by sheets of copper, so that when the 
operation is over, it comes out in large thin solid 
cakes, or strata, distinguished by the term press- 
cake. The milk-cake powder at Waltham Abbey, 
is submitted to a mean theoretic pressure of 70 to 
5.5 tons per superficial foot. 

Gunpowder should be thoroughly dried, but not 
by too high a degree of heat; that of 140° or 150° 
of Fahrenheit’s thermometer is sufficient. It appears 
to be of no consequence whether it be tried by solar 
heat; by radiation from red-hot iron, as in the 
gloom-stove; or by a temperature raised by meant 
of steam. Her Majesty’s gunpowder is dried by 
the two last methods. The grain should not be 
suddenly exposed to the highest degree of heat, but 
gradually. 

Tlie method of trial best adapted to shew the real 
inheftnt strength and goodness of the gunpowder, 
appears to be an |ight or ten-inch iro«r*or brass 
mortar, with a truly spherical solid shot, having not 
more than one-t^nth of an inch windage, and fired 
with a low charge. The eight-inch mortar, fired 
with two ounces of powder, is one of the established 
methods of proof of Her Majesty’s works, Gun- 
j^owders that range equally in this mode of trud, 
may be depended on as being equally strong. 

Another proof is by four drachms of powder laid 
in a smaltoneat heap, on a clean polished, copper 
plate; which heap is fired at the apex, by a red-hot 
iron. The explosion should be sharp and qnickq 
not tardy, nor lingering; it should produce a sud¬ 
den concussion irathe air, and the force and power 
of that concussion ought to be judged of by com¬ 
parison with that produced by powder of known 
good quality. No sparks should fly off, nor should 
beads, .orglobules of alkaline residuum, be left on 
the copper. If the copper be left clean, i. e. with¬ 
out gross foulness, and no lights, t. e. sparlu, be 
seen, the ingredients may be considered to have Men 
Ciirefully {prepared, and the powder to have been 
well manipulated, particularly if pressed and glased; 
but if the (*onffary be the result, there baa been a 
want of skill or of carefulness manifested in the 
manufacture. | 

“ Gunpowder,” ^ffiys Captain Bishop “ explodes 
exactly at €00° of heat by Fahrenheit’s thermo¬ 
meter ; when gunpowder is exposed to 500° it alters 
its nature altogether; not only the whole of the 
moisture is Sriven off, but the saltpetre and sulphur 
are actually reduced to fusion, both of which liquify 
under the above degree. Thespowderon eooung, 
is found to have changed its colour fium a gray to a 
deep black ; the grain has become exttemely indu- 
raUd, and by exposure even to very moist air, it 
then suffers no alteratian by imbibing moisture.” 

PROFESSOR FARADAY ON HEaT. 

When li|^t falls on a polished opaque subsfonce, 
it is reflected from it, or thrown’off in an opposite 
direction ^the angle of reflection b^g always equal 
to the*&ngle at which it falls on the surface. If the 


body is transparent, the greater part of the li^t 
passes through it, and if the liglrt falls au^olotlf 
on it, it is refracted, or ^ntfrom itsoourse, aud 
the transparent aalwtance is prism-slukpei, tiip l%h£ 
is thrown completely in another direct!^ 
substances as ice and glass allow %ht‘ Pgie 
through, and refract it, but polished metids 
and do not allow it pass. The sante fiwte -mt* 
been observed with respect to heat, end 
cannot be seen in its passage, its transfer cob 
proved. When the hand is held towards a 
heat h felt, which is due to its bdeg ncHated, ‘pf 
thrown equidly, os from a oentre, jq all direottohl. 
The effects of radiated heat may be watched 
a red-hot boil, which will be found to give off hew 
equally in a^ directions, and will reatUIy light U 
piece of phosphoms placed at a grcMd distance be¬ 
low it. A flat mirror, hdd in the patha of ihe rays 
of heat, will reflect them, and the must thus 
be thrown on any required spot If, instead ofmie 
mirror, 300 or 400 ore emphmd, and go placed 
that the heat reflected flrom each shonld fidl on the 
same spot, the effect of coarse is greatly a^mented. 
A concave mirror may be'oon^red oa such an 
assemblage of myriads of flat mirrors, and ife foona 
as the spot where their reflected heat is aoeumnlated. 
Witii two parabolic reflectors, the effects of radiated 
and accumulated heat are very striking. A red-hot 
ball placed in the focus of one will Are Oombustfeles 
held in the focus of the other, tboi^ they may bp 
far apart, and ice produces fai a similar stUuier, 
cooling effects. 

*The rays of heat and light are not hot, and It it 
an error in thought and word to call them so. The 
rays of heat are heating rays but not Aof rays. 
'lUs is beautifully illffMrated by the experiments of 
Melloni, who found that various transparent aub- 
stances allowed heat to paw through thetuin wiooa 
proportions; that those bodiro tiiat allow it to pass 
freely through th& do not become heated, and that 
those that stop the rays becosses heated exactly in 
that proportion. He placed a red-hot bail on a 
stand, and the two substances he wished to compare 
*on opposife sides of it, and by a frame prevented 
any heat from passing excepting tfaroiRgli tlw two 
bodies; beyond these he placed two pieces of soetal 
with phoijphorns on them, and by comparit^li|the 
time it took to fire the plmsphoras, he learnt me 
comparative freedom with whiffl heat passed through 
the bodies experimented on. Ihrongh a piece of 
rock salt the heat passed with fecility, bat throagh 
glass it scarcely passed at hll. Fsaelng throng ii» 
salt, it leaves it cold, but being stopped by the glasa 
it makes it hot, tbetoby pmvi^ that when as rqrs'ii 
is not hot, bnt oidy when stopped, and then 
lose their character aa rays. In Same 
the rays from a luminous body are not %ht, uatQ 
stopped by a solid body. If they were, 
from the sun should be seen peSMt^tlirm|lx.«]l 
to th» planets or the moon, but tlwy give BOtf ^ 
until stopped by them, and tiierrfOfftSi9|invlUh)e, 

When reflectors are used with the Sun** tan, of 
course both the light and heat SM ttffiected. Wood 
or paper held in the focus of « large reflector, are 
immediately flred by the snn^t heat. The course of 
the rays travelling from the reflector to its focus is 
made beautifully evident byhbliBngasmqking piece 
of paper undemeatii. 

The rays of heat passed through a lens, are eon« 
veyed in a similar manner by refraction to a foCns, 
but in this case the focus is on the opposite ihle tXk 
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tbe lource of heat. With the action of a burning 
glass every one is familiar, but it will now be seen 
that the property of refracting to a centre does not 
depend upon the nature of the body, but upon its 
transparency and shape; for ice, n melted on a hot 
tin mould, unless it is lens-shaped, acts equally 
well with glass. By it the sun’s rays may be con¬ 
centrated so as to bum paper and other combusti¬ 
bles, and yet the ice does not become melted. This 
could not be done with common heat, for instance, 
that from a fire, as ice will not allpw ite rays to pass, 
and stopping them, becomes melted. In Melloni’s 
experiments on this subject he found that there 
were different kinds of rays of heat, just the same 
as there are different coloured rays of light, and 
that these rays were mixed in various, proportions 
according to the source from whence they emanated. 
Thus some will pass through ice and s^t, and not 
through glass. The rays of heat from the son pass 
through dmost every substance, whilst those from 
a common fire are stopped to a certain extent by 
almost every thing, and the substances themselves 
become heated. That no heat is produced until 
the rays are stopped, is seen by passing the sun’s 
rays concentrated by a lens through a glass tube 
filled with ether, when no effect is produced ; but 
put into it something which will stop the rays, such 
as a piece of black paper, and the ether is seen to 
boil immediately. The great effects produced by 
concentrating the sun’s rays from a few feet on to 
one spot, gives a great idea of the immense quantity 
of heat which is continually being poured on this 
earth, and of the fearful effects were this heat witfi- 
held but for one season. These rays are not ob¬ 
structed by the glass of the window, but allow it 
to pass on to carpets, &c., anti heat them, but were 
they the same rays aa from a fire, the effect would 
be very different. 

The reception and emission offbeat, (hough de¬ 
pending principally on the nature of the body, ia 
found to be very generally influenced by the state 
and texture of the surface. Of two radiating bodies, 
for instance, tin canisters filled with hot water, one 
blackened or ronghened on the surfece will be' 
found to get cold sooner than that whidi is left bright, 
one appearing like a good conductor, the other like 
a bi^ one, though the only difference is inathe state 
of the surface: or the experiment may be varied by 
black-washing or white-washing only one side of 
the Vessel; a thermometer will then indicate more 
heat being given off from that side than from the 
others. In the same way the reception of heat is 
affected by surface, those absorbing the best which 
radiate the best. The application of this principle 

M cfal purposes is carried out to a great extent; 
^ ltdbn engines, mid boilers, which are required 
to retain the heat, are kept bright, whilst those 
from wb^h the heat is required to be delivered, as 
in warnmg buildings by hot water pipes, the sur¬ 
face is kept rough. In domestic economy the china 
teapot is now superseded by polished metal, which 
is found to keep the infosion hotter, and n differ- 
^pe even would be found whether a silvw teapot 
. kqpt clean or iBrty. 'Every substance is con- 
' mndly radiating heat to any other body near it 
is colder riian itself, and ice, even, will send 
0 ttt radienh beat to solid carbonic add. The emis- 
^ sive power is not always in proportion to the 
amount of heat, for die flame of a candle, though j 
consisting of pa^cles far hotter than a red-hot iron { 
baU, does not radiate nearly so much heat as.the I 


latter. Tlie power of a bright reflective surface to 
protect from radiant heat is well shown by placing a 
slip of gold leaf on a sheet of paper, and holding 
over it a red-hot ball; the uncovered paper is , 
scorched, whilst the thin metal, itself an excellent 
conductor, entirely protects the paper below. 

It has, then, been shown that bodies differ in their 
power of transmitting heat, some, like rock salt, 
transmitting it readily, or being an edfey dinthermal 
body, whilst others, such as alum, transmit it but 
slightly, and that the rays of heat differ, depending 
upon the source from which they emanate, for the 
facUity with which they, penetrate transparent me¬ 
dia ; thereby confirming the probability of the ana¬ 
logy that Mellon! has drawn between the various 
rays of light and those of heat.— Engineer, 

VARIETIES. 

Sparks Produced from Metal hy FiUng it.—~ 
Take one part of antimony and melt it in a cru¬ 
cible, then add to it, by degrees, two parts of clean 
steel filings; mix and incorporate them well toge¬ 
ther by stirring them with an iron rod ; when cold, 
put the mass into a vice, or < fix it firmly in any¬ 
thing so that it will resist the action of a file; if a 
new rough file be now forcibly drawn across the 
mass, brilliant sparks make their appearance,^of a 
white and red colour—the white sparks scintiilate 
with a wfiite flame, while the r^i fall extinguished. 

How to Test Spectacle] Glasses. —Hold one in 
each hand, placing their edges agipinst each other, 
with their centres in a parallel line; now withdraw 
ten or twelve feet from the window, and observe 
the top and bottom bars of a square of glass; if 
they appear equal and uniform in all their partSj^. 
parallel to each otlier, and agreeing with the other 
squares in the window, then are liiey of the same 
rtidius; bnt if they do not match, the bifes will ap¬ 
pear disjointed, and higher or lower in one square 
tian in the other.— Cox’s Spectacle Secrets. 

Sting qf Bees. —Apply the blue-bag used by the 
washerwonien. Five minutes ag* (and which in¬ 
duced me thus to address you) I was stung by one 
who tried several times before he could succeed. I 
applied the bag, and the pain ceased instantaneously. 

I have tried the same remedy for the stiugCf my bees, 
who made three distinct attacks before both, on myself 
and children, and always with the same resultr— 

F. G. C. in Gardeners’ Chronicle. 

Cement. —A cement which gradually injlulates to a 
stony consistence may be made by mixing twenty 
parts of clean river sand, two of lithfirge, and one of 
quicklime into a thin putty with linseed oil. The 
quicklime may be replaced litharge. When 
tois cement is applied to mem broken pieces of 
stone, as steps of stairs, it acquires after some time 
a stony hardness. A similar composition has been 
applied to coat our brick walls under |he name of 
mastic.— Dr. Ure. 

Paper to Resist Humidity. —^This process, which 
is due to M. EagM, consists in plunging unsized , 
paper once or twice into a clear solution of mastic 
in oil of turpentine, and drying it by a gentle heat. 
The paper without becoming transparent, has all 
the properties of writing-paper, and may be used 
for the same pnrposes. It is especially recom¬ 
mended for passports, workmen's books, legal pa¬ 
pers, &c. when preserved for years it Is freeTrom 
injury, either by humidity, mice, or insects. It is 
fiirther added that a solution of caout!chond*w^ll pro¬ 
duce even a still better effect.— From the German. 
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THE DIPLEIDOSCOI’E. 

(Contmuedfrom page 210.^ 

Method Placing the Dipleidoecope, and Diree~ 
ttonsfor Testing. 

To illiisfrate and explain tlie method of placing 
the Dipleidoscope in the meridian, let us imagine 
n gentleman to reside at Dover. The longitude of 
his residence, in time, having been ascertained by 
referen(!e to the ordnanee>map, a good watch or 
chronometer, set to the time of the spot, is to be 
taken for the standard; and on the following day 
(or as soon after as the sun will permit), let us 
suppose the instrument is to be fixed. After it has 
been placed on a previously levelled suiface, the 
following preparatory practice may be gone through, 
commencing about two hours before noon. Place 
the instrument on the unwrought end, with its two 
flat sides in the direction of the sun’s rays \ a sheet 
of paper may now be held nearly opposite the front 
glass, at about two feet distant (care being taken 
not to obstruct the rays of the sun from passing 
into the instrument), when the reflected image 
from the front ghtss will immediately be thrown 
upon the paper. The instrument .should then be 
gently turned either to the right or left, until ano¬ 
ther similar image appear on the paper; these will 
inutuiiUy approach, until oue is seen to cover the 
other, and they appear §e one. If the observer then 
looks into the instrument (having the lowest side a 
(fig. 4) always towards him, and protecting his 
eye by means of the darkened glass), he will ])er- 
ceive the sun reflected in it, as one luminous circu-c 
lur object. The principal advantage derived fioin 
previously throwing the images on the paper is, 
that it indicates to the observer the direction in 
which he is to look into the instrument, lly keep¬ 
ing his eye upon the sun, as exhibited in the glass, 
he will, after the interval of a few moments, per¬ 
ceive a second sun appear to pasl'away from the 
former —these will presently he entirely detached, 
and two distinct suns will be seen. If he turn tlie 
instrument very gradually towards the west, the 
sun may be so separated as to re-approach, coin¬ 
cide, and separate again; and thus aflbrd the oppor¬ 
tunity of practising the complete observation 
before described. This experiment may be re¬ 
peated at the pleasure of the observer, flntil he 
feels he has acquired tfait! requisite skill for the 
permanent fixing of the Dipieidosco])e; which, it 
needs hardly to be remarked, must be effected at 
apparent, or solar noon. 

Before proceeding to the example intended to 
show the manner of placing the instrument in the 
meridian, it should be premised, that the twelve 
exhibited by the watch or chronometer de¬ 
signates wliat is called mean noon; so styled as to 
distinguished it from apparent noon. Between 
mean and apparent* noon, there always exists a dif¬ 
ference, owing to the variations of the ear IPs 
motion in its course through the ecliptic, together 
with the latter not coinciding with the plane of the 
equator. The provision made by astronomers to 
meet this inequality, and to convert apparent time 
into mean time, (by which latter clocks and watches 
are kept,) must be familiar to every one who is 
acquainted with the pages of an almanac. In the 
language of. science, diis reduction is called 
tionqf times and its application is indicated in the 
ordinary almanac by the phrase “ clock fast,” or 
“ clock alow.” 

All the preparatorysteps above alluded to, having 


been taken, the instrument is now to be per¬ 
manently fixed; which proixiss, for the clearer elu¬ 
cidation of the matter, we will suppose to take 
place on the 2nd of October. The criterion for 
determining the position of the Dipleidoscope is, 
that the two suns will be in coincidence, or appear 
ns one, when the chronometer shows llh.49m. 30'Is. 
Itrmay be concluded that thc’ii;gtrumentis then cor¬ 
rectly in the meridian. If, however, on a .subsequent 
trial, the chronometer, which we have taken as the 
standard for fixing tlie Dipleidoscojie, makes the time 
shown by it too fast, the front glass inu.st be moved, 
with great' care and nicety, towards the east; if 
slow, with similar caution, towards the west. 

There is aI.so another plan for placing the instru¬ 
ment in the meridian, although not by any means 
so correct or so easy as the former. It is the usual 
method of erecting the ordinary sun-tliul. Set a 
mariner’s compass on the spot where the Dipleid¬ 
oscope is to be fixed, and as soon as you have ob¬ 
tained the quantity due to the. magnetic variation 
of the place, then 8nspv.'id a plumb-line in the 
astronomical meridian. The compass is then to be 
removed, and the Dipleidoscojie put down iu its 
room. The apparently two plumb-lines, reflected 
ill the instrument, must, by turning it gently round, 
be brought together, so as to comciJe and ap)-.-ar 
as one. ■ s 

A third and more perfect wa^ of fixing the in- 
sti ument may be derived from observation of the 
])olc-star; hut as this process involves some know¬ 
ledge of practical astronomy, it is little adapted to 
general practice. 

Having above detailed the method of fixing the 
Diplcidoiscope in the meridian by means of tlieec 
chronometer, &c. let us now proceed to de¬ 
scribe the iiiauiier of testing its adjustment 
and give an example for taking the necessary ob¬ 
servations. 

In order to prove that the instrument is jilaced 
vertically, the observer must hang up a plumb-line, 
made of smell white thread, at about two feet dis¬ 
tant from the front glass, and move the line to the 
east or west, until the two lines reflected coincide iu 
the field of vision. If the wind be high, so as to 
agitate the line, it will be requisiti; to immefie the 
plumb in a cup of water. Should the Dipleido- 
seope wot be level, it will exhibit the images of the 
plumb-line diverging from each other, cither at the 
toji or bottom. To remedy this, a small piece of 
thin metal may be introduced und^r one of the 
sides which run parallel with the sun’s rays, and it 
must be adjusted according to circumstances, until 
the images of the plumb-line belbme vertical. Cor¬ 
rectness in this matter is of the ulknost importance; 
for if the instrument did not stand vertically, the 
''arintion in the sun’s altitude in summer and win¬ 
ter would occasion the Dipleidoscope ^ vary its 
indication of time. 

The Dipleidoscope, when the level has been thus 
ascertained, must be flrmly cemented. ^ 

Directions for taking Observations —^The instru¬ 
ment beiiig supposed to be placed properly in the 
meridian, we may now go on to notice the manner 
of completing future observafcions. 'The reflection 
of two suns can, be seen in the field of view for 
about ten minutes before their edges touch each 
other; and the com]j^ete observation consists in their 
movements being noted by the watch or chrono¬ 
meter at three separate times. First, at the< contact 
or touching of the two limbs or edges; secondly, 
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when the guns exactly coincide; and thirdly, when 
the edges separate. * 

Bnt os the interposition of clouds may sometimes 
frustrate one or two of the observations, it becomes 
important to provide against such accidents. This 
is done t)y a calculation of the amount in time of 
the sun’s semidiinnetcr, with reference to the obser¬ 
vation that haj)))ens to have been secured. If, for 
inst ince, tlje first observation be lost, and the Be¬ 
cloud ol)tained, tb^loss is not of importance With 
regard .o the second, as it is complete in itself;— 
the sun's place on the meridian being ascertained by 
the coincidence of the images. If the second ob¬ 
servation be lost, and the first ouly obtained, add 
to the time then shown by the chronometer the 
amount of the sun’s semidiameter. For tho.se 
with wlioin strict astronomical preci.sion is not 
so much an object, it is B.jfficient to say, that 
ttie. quantity of 1 m. 7 s. may be used as the mean 
for the sun’s seiuidiametcr throughout the year. If 
both flu- first and second observations be lost, and 
tlie third only secured, mbstract from the quantity 
shown by the chronometer the sun’s semidiameter, 
and the requisite time is obtained. 

For till! sake of example, the following observa¬ 
tions arc annexed:— 

OBSKRVATIONS. 

•1813. October‘1. Time shown by Watch or 

Chronometer. . 

* H. M. S. 

1st observation . 11 48 25’5 

2iid ditto ' . . 11 .19 301 

3id 11 60 .34-7 

The first and third added 1 2) 23 39 0'2 

together. J - 

Mean 11 49 30'1 

9 

Further to illustrate the use of the above ex¬ 
ample, suppo.se the 2nd and 3rd observations to 
have be.-ii lost, and the 1st only secured: add 
1 111 . 4'(j s., the sun’s scmidiainetcr for October 
2nd, and you have the same result «s the centre, 
or the mean of all three observations, which iii 
nil. 19 in. 301s. 


^Urnne shown by Watch or Chronometer. 





H. 

M. 

8. 

1st observation 

, , 

11 

48 

25-5 

2iid 

ditto 


11 

49 ' 

301 

4 th 

ditto 


11 

50 

34‘7 



3) 

35 

28 

303 


Mcah of 

’ the whole. 

11 

49 

30-1 


i/ - 

The above is all the calculation necessary to ascer¬ 
tain the time to within a fraction of a second. It 
is seen that, by adding the first and third observa¬ 
tions together, and dividing by two, the. mean result 
gives the same as tiie second observation, or time 
shown by. the chronometer at the instant when the 
two suns coincided ; and if we add all the tliree 
observations together and divide by three (accord¬ 
ing to the latter example), we then obtain, as tlie 
mean of tlie whols, 11 h, 49 m. 90'l8.; which 
result, we shall perceive by referring to Dent's eqna- 
tion-table for the 2nd of October, corresponds with 
the time there stated as that which should be indi¬ 
cated by the watiih or chrondtneter, at apparent or 
solar ixion, for that day. If the watch or chrono¬ 


meter show the time hst than in the table, it is too 
elow; if more, it is too fatf. The most perfect 
observations will always be obtained Aom the 
touching and separation of the sun’s edges; as it is 
difficult, wherf" taking the .second observation, to 
determine the exact moment of coincidence. 

While the advantage of the Dipleidoacope is such 
as not to be limited to many degrees of latitude 
necessary to observe the sun’s highest and lowest 
altitude, and is of sufficient extent for all England 
and must parts of Europe, still, when the instru¬ 
ment is required for such low latitudes u India, it 
should be expressly stated, when the Dipleidoscope 
will be sent suitable for all places so near to the 
equator. 


VENTILATION. 

(CofUtttued from page Sos.) 

Having in a former number given Dr. Ried’s 
“ General Illustrations’’ on Ventilation, we resume 
our notice of this most important and valuable trea¬ 
tise on a subject of such vital interest to all classes 
of the community; and it were to be desired that a 
much larger share of attention should be given to 
the details; for “on honoured age of eighty, 
ninety, or a hundred years might then be expected 
become the average standard of human life, in¬ 
stead of the exception, as it is at present. Cities 
and country villages would emulate each other in 
showing a population whose health and strength 
would give grace and dignity to human nature. 
Some breathing time would be aft’orded for con- 
temjdation, and for the cultivation both of mind 
and body. A whole population passing through a 
hurried, a wretched, and an ephemeral existence, 
would not so frequently count its victims by thou¬ 
sands and tens of thousands who are often, with 
much truth, represented as being bom only to die 
again, and every class of society would attain a 
higher standan^ or tone in all the great relations by 
which humanity is encircled. 

“ Rcsnlts such as these could not spring from 
any single cause: the power of religion, the assist¬ 
ance of legislation, and the more general enlistment 
of all tlie syinpatUies of human nature, in favour of 
elevation of character, even among the hiynblest 
and n^ost degraded of society, must engage more 
attention, as the most interesting and important of 
all occupations, independently of the mere allevia¬ 
tion of those physical wants and evils to which 
humanity is subject. Nor can any other measures 
be expected to penetrate into individual habitations 
or awaken that cdldial understandiiig between dif¬ 
ferent ranks of life, the interruption to which, 
wherever it occurs, must evea be considered one of 
the greatest misfortunes to which societ;' lu Iiaule,' 
from the extent to which it paralyses all efforts for 
amelioration.” 

So important does the author consider this sub¬ 
ject, that he would make it a part of the general 
education of youth, and proposes to send teachers 
to the several schoolmasters, in order to make the 
science more generally understood j and we fully 
agree with him, that a few hundred pounds eould 
not be expended more advantageously. 

The association of proper means of communicat¬ 
ing a knowledge of the great elementary truths of 
science, so far as they bear on t^e affairs of daily 
life, with the ordinary means of education is con¬ 
sidered the principal desideratum/or enabling morn 
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specific information to be acquired by all classes of 
society on the relation of tlie human frame to the 
external world, on the evils to whiolt it is too often 
subjected, and on the advantages which would 
result from the ailoption of measures by which they 
might be avoided; and if, for many years I have, 
at such leisure hours as my professional engage¬ 
ments permitted, given numerous courses on the 
chemistry of daily life to schoolmasters and young 
persons, such as 1 gave lately to a thousand teachers 
in Exeter Hall, under the sanction of the Com¬ 
mittee of the Privy Council on Education, and 
joined with tliose who have advocated such mea¬ 
sures, both in theory and practice, it has been from 
the conviction that it cannot otherwise be expected 
to attain those objects which the progress of science, 
as well as the wants of human nature, point out, by 
equally convincing evidence, as links of the great 
chain, unfolded by the natural progress of society. 

1 think I may now be permitted to say, that I 
have ascertained, by the courses referred to, and by 
numerous inquiries made in England, Scotland, and 
Ireland, that, were the question taken up on a 
great scale, an expense of from five to seven hundred 
pounds per annum, continued for a limited period, 
would soon enable missionary teachers to traverse. 
the whole kingdom, and teoch schoolmasters, who 
may not have had other opportunities, the great 
elementary truths that bear on health and length of 
life, enabling them not only to apply many of these 
in their own schools, but also to become the me¬ 
dium of introducing them to their pupils, and, 
through them, gradually to the whole community, 
were, they to give familiar explanations, and simple 
experimental illustrations, once a week, of the farts 
wliich tlicy would be taught. In tlie ehemical de¬ 
portment, tlie great barrier to^such progress in 
some schools has becu the attempt of the master to 
use complicated ap[iaratus without adequate in¬ 
struction. Let him contfjnt himself with plain 
apparatus, such as may be purchaSiecl for one or 
two pounds, or even with nothing more than a 
bottle, a bent tube, a few jars, and such materials 
as are every where accessible in civilized ci'untrics, 
and then, if a proper selection of experiments shall 
have been pointed out, he will find that he has 
the means of thousands of illustrations in which 
his pupils will delight—to which they will run 
from their play—and which will present endless 
topics of interesting conversation both at home and 
abroad. 

And should any one say that I entertain too san¬ 
guine anticipations, or that this question is urged 
too strongly, I would reply, in the first place, tliat 
the views I have expressed do not exceed those 
realities which occasionally appear, notwithstanding 
hir**tSj»r-r«viltiplied disadvantages with which they 
have been surrounded. , 

Secondly, An examination into the history of 
many cases of longevity, of health and strength, 
and of the influence of early training, where health 
was considered the primary object, has equally as¬ 
sured me, that any calm and uubiaakd enquiry will 
shew, that the expectations entertained are not un¬ 
reasonable, but present a proper standard for aspir¬ 
ing to, though years or generations in some cases 
may elapse before they are attained, where the oon- 
stitution may have been greatly impaired. 

Thirdly, The scenes which 1 have witnessed 
daring the last six-and-twenty years in chemical 
works in which I have becu engaged, sometimes for 


many months continuously—in lanes, courts, and 
closes in Edinburg i, in which I attended to Dispen- 
spry practice while a student of medicine—in a fever 
hospital with 170 patients, where I resided during 
a severe epidemic — in numerous manufactories, 
mines, aud ships—and in all classes of public 
buildings in this country, and on the continent— 
have impressed me more and more strongly, on each 
succeeding occasion, witli the conviction that no 
other means would be at all adequate to cope with 
the m^nitude of the evils it is desirable to remove, 
aud to place mea.sureB for health on an extensive, 
consistent, economical, and practical basis. 

The following extract is taken frqm a pamphlet 
on the study of Chemistry, in which the importance 
of conjoining the study of the alphabet of nature 
and of science, with the ordinary branches of educa¬ 
tion in elementary schools was advocated, in ex¬ 
plaining the nature of the course given at Exeter 
Hall, The reader is referred to this pamphlet, if 
he should desire more minute atalenicnts tlum can 
he given here on this question. 

The benefits arising from such a course would 
be— 

I. A practical knowledge of some of tlie most 
important laws affecting health. 

II. A practical knowledge of ventilation, and of 
the means, in many cases equally simple and eeono- 
mical, by which the more oppressive evils oF a 
vitiated atmVjspherc may he removed. 

III. A knowledge of the more important elements 
of which the material world is coriqipsod ; of their 
actions upon each other, and iqiori thehunian frame. 
The key that would thus he given in daily life to 
the works of nature and the ojurations of ait, 
would mressHply have the following advantages.— 

Ist. The lessons given, though few in iinmher, ' 
would be equivalent to a great and extended course, 
when inilltqilied, after a few years, by tlv expe¬ 
rience of daily life in those objects to which they 
are directed. 

2nd. The knowledge they would impait being in 
reference to mateiiaU, tlic nature, use, and ad.ip- 
liitiori of whu’h to various purposes, form the oecu- 
*pdtioii of the great mass of mankind, great ini- 
provcincnts in AtiutcuLToaK, Auciii'ricc'il/R, ISli*.- 
niciNE, E.voiNKKaiM!, ami in short, ij' £yery 
hrartch of Art or Science, would ensue, from the 
more extensive and fLirnrli.ir Krrowledge that w' 0 ul(| 
then hellctjuired, hy all ehissi's of society, in refer¬ 
ence to the nalnre of the Triiilerwl world. 

;jrd. The standard of pi-ofessionnl seieneb among 
those more immediately oetupied ii professional 
pursuits would be ailvanced, as there would thin 
be an ojiportiinity of training t|^ eye aud the ear 
to ohsiM’vation, aud the hand tAynanipulation, in 
early life ; without these, however much the intel¬ 
lect may be trained, it is impossible to educate such 
aci uiiplished observers, or such accurate experi¬ 
menters in science. Elementary instrSctioii in 
science has, in otlier respects also, become essential 
for young persons intended for professions where 
a knowledge of physical science is necessary; as, 
from the great pi'Ogress now made in all its branches, 
it would be as impossible to expect the medical 
man, the engineer, the architec^, the manufacturer, 
and all who are interested in science, to obtain that 
amount of information from the usual course of 
education which is now required, without some 
previous training in cLmentary schools, as it would 
be for any one to attain a proper rank as a ijcholar 
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or a mathematician, were he never to enter upon 
the study of classics or mathematics, tiU he should 
join a university. Even now, in some professions, 
it is observed that the period of professional educa- 
. tion is not adapted to the present state of science ; 
and if elementary instruction, in some branches, nt 
least, be nut provided systematically in stthools and 
academies, an extended period must be allotted to 
it at a future time, which would bear heavily on th^ 
means and reacftirces of«the advanced student. But 
if this course be omitted, college and university 
courses must be kept at a low par, compared with 
the ground they would take were professors not 
■ compelled, as they too often are, at present, to 
begin their courses with the most simple and ele¬ 
mentary faets, whieh might be taught more advan¬ 
tageously before the pupils come to them. 

The resources of the rich, the means of the 
poor, and the comforts of both would necessarily 
be increased, by the greater power that would be 
acquired in the production of agricultnrnl and 
and manufactured articles, as by increased economy 
anil comfort in their use. 

It would give the pupils a new and more ex¬ 
panded view of the works of the Creator, and open 
to their notice innumerable sources of observation, 
which tend niaterially, in certain classes of society, 
to prevent the power of influence and dissipation, 
winch,*it is believed, is frequently coininenged, not 
so nnieh from the al^ractions it presents, as from 
individiirds.having o'O'other interesting means of 
oecn))ation, when a»ot engaged in their daily pur¬ 
suits. 


ROSSK’S REFLRCTINO TKLKSCOPK. 
the great meeting of the Bulish A*soei.it on 
lofthc adva -.cenieiit of Science, held nt York, on 
Thursday, Sejitember 26tb, the E-rl of Rosse de¬ 
scribed the iWnistrurtion of bis i-ig otic Telescope, 
(for a view sec No. I'lie folUniing account 

of'his Ijordship's indefatigable exertions is extracted 
f'-oni “Tub A muN.'miM.” 

“Long before the hour of meeting, the rpom was 
ciowdcd to suflbcatioii, .iiid many ladies, and even 
gentlemen, could not gain admittance. The address 
w.is illustrated by a model, with its supporting piers 
and gnilejiitiito'omjdcte, and by a working model of 
the grinding and polishing machine. 

'' “ TJie Eail of Rosse eoinmeneed by st.iting, tljfit 
the Couiiril having intimated their opinion that 
some account of the experiments in w-hieh he 
had been engaged on the ' Reflecting Telescope 
would not be altogrthcr devoid of interest, he would 
endeavour to dcseribtw as briefly as possible, the 
manner in which he Ji^ attempted to aecomplish 
the object in view, tgm the principal results ob- 
taifv^d. When, about the year 1H2I), he first turned 
his attention to this subject, he considered that tlie 
knowledge of our own system might be almost 
considered complete, 'fliere were, no doubt, some 
portions of it, as the motions and distances of the 
satellites of Uranus, the masses of some of the 
planets, the rings of Saturn, and some others, which 
yet required elucidation, and would doubtless amjily 
reward iiiduslrious research t but on the whole, he 
coqccivcd that our ordinaijy instniments, aided by 
the nice contrivances for accurate measurement 
which the perfection of modern art had introduced, 
were amply competent to aid in this branch of re¬ 
search the many men of genius who* were engaged 
in it. But a |icw and a most interesting field had 


been opened to the view, and pavtially explored, 
by the indefatigable zeal of tibe disfingnished Hers- 
chel and his no legs dlstingui^icd and accomplished 
son. The subject of double and multiple stars 
promised a rich harvest, if our instmmental powers 
could be enlarged to any considerable extent t 
and another field, no legs promising, was th^ iof 
nebnlie, of which some of those examined by tito 
Herschels seemed to lay open to the contemplatioU 
of the astronomer regions in comparison with which 
our entire sidcriol sphere might be considered as a 
mathematical point. Now, in examining these, ha 
did not mean to deny that accurate measurementa 
were of much importance—indeed, of the very 
highest; bat it must be obvious, that before we can 
measure, we must be rendered capable of seeing. Hens, 
then, he found the strongest inducement to attempt 
to improve the instrument by which this was to be 
accomplished. Two objtxsts required to be kept in 
view : first, to give the telescope suflScient aperture 
to secure a sufficiency of light; secondly, to increase 
to a suflicient extent the magnifying power. On 
‘these depended what might be called the optical 
power of the instrument, but particularly uimn the 
former. For instance, the large telescope, of which 
a model stood before them, to be used effectually, 
must have a magnifying jiower of 300 times. Now, 
another instrument, very inferior in size, might 
have a much higher power, but, from the vast quan¬ 
tity of light which it collected into the image, ob¬ 
jects in it became distinct which could not be ut all 
seen by those of inferior aperture. ITie next ques¬ 
tion he had to determine was, whether he should 
alti’nipt refractors or reflectors. Just at that time 
very large and very fine discs of the proper glass 
had been produced upo» the Continent, and a strong 
hope was enteitained of bringing the refracting 
telescope to a degree of perfection which had been 
liitbertu rather hoped for than attained. But, upon 
a calm balancing cf ail the difficulties which op- 
jioseil their construction, he determined to attempt 
the improvement of the Newtonian reflector, and 
(hat notwithstanding it was well known that ail error 
of form of the reflector produced an error in the 
image more than five times as great as the same 
error in the refractor would produce. It was to the 
steps by which he attained this object that he was 
now about lb direct the attention of the Section. 

“Having concluded thathipou the whole there 
was a better jiro-spect of obtaining by reflection, 
rather than by refraction, the power which would 
be required for making any effectual progress in 
the rc-examination of tl^ nebulae, the first experi¬ 
ments were undertaken, in the hope of obviating 
the difficulties which had previously prevented the 
application of the brilliant alloy which maj^ b«* 
formed of tin and copper in proper proportions to 
the construction of large instruments, liie manner 
in which the difficulty had been met, was, by 
adding an excessive proportion of copper to the 
alloy, but the mirror wa.s no longer susceptible of a 
durable polish, and, when used, its powers de¬ 
clined rapidly. It appeared to me, therefore, to be 
an object so important to obtain a reflecting sur¬ 
face which would reflect the greatest quantity of 
light, and retain that property little diminished for 
a length of time, that numerous experiments were 
undertaken and persevenngly carried on. lifter a ^ 
number of failures the difficulties appeared to be 
so great that I constructed three specula/ where the 
basis of the mirror was on alloy or zinc and copper 
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In the proportion of 1 zinc to 2‘74 copper, which 
expands with changes of temperature in the same 
proportion as speculum metal. This was subsc* 
queiitly plated with speculum metal, in pieces of 
such size as we were enabled to cast sound. These 
specula were very light and stiff, and their per¬ 
formance upon the whole satisfactory ; but they 
were affected by diffraction at the joinings of the 
plates; and although very brilliant and durable, 
defining all objects well under high powers, except 
very large stars, still as the effect of diffraction was 
then perceptible they could not be considered as 
perfect instruments. In the course of the experi- 
ments carried on while these three specula were in 
progress, it was ascertained that the difficulty of 
casting large discs of brilliant speculum metal arose 
from the unequal contraction of the material which 
in the first instance, produced imperfections in the 
castings, and often, subsequently, their total de¬ 
struction ; and it appeared evident, that, if the fluid 
mass could be cooled throughout with perfect regu- 
larity, so that at every instant every portion should 
be of the same temperature, there would be no un- 
ecpial contraction in the progress towards solidifica¬ 
tion, nor, subsequently, in the transition from a red 
heat to the temperature of the atmosphere. Al¬ 
though it was obvious that the process could not 
be managed so that the exact condition required 
should be fulfilled, stiU, by abstracting heat uni¬ 
formly from one surface (the lower one), the tem¬ 
perature of the mass would be kejrt uniform in one 
direction, that is, horizontally ; while in the vertical 
direction, it would vary in some degree as tlie dis- 
tance from the cooling surface. These conditions 
being satisfied, wc should likewise have a mass 
which would be free from' flaws, and, when cool, 
would be free from sensible strain; nothing could 
be easier than to accomplish this, approximately, in 
practice; it would be only ne;spssary to make one 
surface of the mould (the lower one) of iron of a 
good conducting material, while the remainder was 
of dry sand. On trial, this plan was perfectly suc¬ 
cessful ; there was, however, a new, though not a 
very setiotis defect, which was immeili itcly appa¬ 
rent—the speculum metal was cooled so rapidly 
that air-bubbles re?nained entangled between it 
and the iron surface; but the remedy,iinniediately 
suggested itself, by myking the iron suiface poroUs, 
so as to suffer the air to escape; in fact, by forming 
it of plates of iron placed vertically side by side, 
the defect was altogether removed. It only then 
remained to secure the s^culum from cooling un¬ 
equally, and fur that pOTpose it was sufificient to 
place it in an oven raised to a very low red heat, 
and tlierc to leave it till cold, from one to three or 
four weeks, or perhaps longer, according to its 
size. 

“ The alloy which I consider the best, differs but 
little from that employed by Mr. Edwards: I omit 
the brass and arsenic, employing merel]^ tin and 
copper in the atomic proportions, namely, one atom 
of tin to four atoms of copper, or, by weight, 58'9 
to 12G‘4. As it was obviously impossible to cast 
large specula in earthen crucibles, the reverberatory 
furnace was tried ; but the tin oxidized so rapidly, 
that the proportions in the alloy were uncertain; 

I and aft^r some abortive trials with cast-iron cru¬ 
cibles, it was found, that when the crucible is cast 
with the inouth up it is free from the minute pores 
through which the speculum metal would otherwise 
exude; and therefore such crucibles fully answered 


the purpose. It was very obvious that the pub¬ 
lished processes for grinding and polishing specula, 
being in a great measure dependent on manual 
dexterity, were uncertain, and not well suited to 
large specula; accordingly at an early period of ■ 
these experiments, in 1827, a machine was con¬ 
trived for the purpose, which has subsequently 
been improved, and by means of it a close aj)proxi- 
'-raation to the parabolic fig;ye can be obtained with 
certainty; as it has been described in the Philoso¬ 
phical Transactions for 1840, it is unnecessary to 
do more than to point out the principle on which it 
ae.ts. The speculum is made to revolve very slowly, 
while the ])olishing tool is drawn backwards and 
forwards by one eccentric or crank, and from side 
to side, slowly, by another. The polishing tool is 
connected with the eccentrics by a ring, which fits 
it loosely, so as to permit it to revolve, deriving its 
rotary motion from the speculum, hut revolving 
much more slowly. It is counterpoised, so that it 
may be maile sufficiently stiff, and yet press lightly 
on the speeuluni; the pressure being about one 
pound for every cireul ir superficial foot. The mo¬ 
tions of this machine are n lativcly so adjusted that 
the focal length of the speculum during the polish¬ 
ing process, or towards the lateral end of it, shall 
be graduidly becoming slightly longer, and the figure 
will depend in a great measure ujion the • ipidity 
with wliieh this increase in the focal length takes 
place. It will be evident tha„ a surface, Hjihcrieal 
originally, will cease to be so, if, while subjected 
to the action of the polisher, il is in a continual 
state of transition from a sliorter tc a longer focus ; 
in fact, during no instant ortimc will it be actually 
spherical, but some curve, diflrring a little from the 
sphere, and which may be made to !ii)proach>*'*r" 
parabola, provided it be possible in jiractice to give 
effect to certain conditions. An immense number 
of c.xperimcnts, where the results were carefully 
registered, eventually cstablislicd an empirical for¬ 
mula, which affords at present very good practical 
results, and may hereafter, perhaps, be consider¬ 
ably improved. In fact, when the stroke of the 
first excentrie is one-third the diameter of the spe¬ 
culum, and that of the excentrie is such ns to pro¬ 
duce a lateral motion of the bar which moves the 
polisher, measui ed on the edge of the'taVfh, equal to 
•27, the diameter of the speculum, or referred to the 
centre of the poli.sher, of 1'7, the figure will he 
nearly parabolie. The velocity and direction of the 
motions which produce the necessary friction being 
adjusted in due proportion by the arrangements of 
the machine, and tlie temperature of the speculum 
being kept uniform by thej.ater in which it is im¬ 
mersed, there remains stil^ther conditions, which 
are essential to the produenim of the required re¬ 
sult. lire process of polisliing differs very essen¬ 
tially from tiiat of grinding : in the latter, the pow- 
ucr employed runs loose between t\\p hard surfaces, 
and may produce scratches possibly equal in depth 
to the size of the particles : in the polisliing process 
the case is very different; there the particles of the 
powder lodge in the comparatively soft material of 
which the surface of the polishing tool is formed 
and as the portions projecting may bear a very small, 
proportion to the size of the particles themselves, 
the sct%tchcs necessarily will be diminished in the 
same proportion. The particles areYorced thus to 
imbed themselves, in consequence of the extreme 
accuracy of contact between the surface of the 
polisher and the speculum. But as '^sqpn as this 
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accurate contact ceases, tlie polishing process be¬ 
comes but bne grinding. It is absolutely neces¬ 
sary, therefore, to secure this accuracy of contact 
* during the whole process. If the surface of a 
polisher, ot considerable dimensions, is covered with 
a thin coat of pitch, of sufficient hardness to polish 
a true surface, however accurately it may lit the 
speculum, it will very goon cease to do so, and the^ 
operation will fail. The reason is this, that par¬ 
ticles of the polishing powder and abraded matter 
will collect in one place more than another, and as 
. the pitch is not elastic, close contact tliroughout 
the surfaces will cease. Uy employing a coat of 
‘jiitch, thicker in proportion as the diameter of the 
a])cculum is greater, there will be room for lateral 
('S|iaiision, and the prominence can therefore sub¬ 
side, and accurate contact still continue; however, 
accuracy of figure is thus, to a considerable extent, 
sacrificed. By thoroughly grooving a surface of 
pitch, provision may he made for lateral expansion 
contiguous to the spot where the undue collection 
of polishing powder may liavc taken jilacc. But, 
in jiractice such grooves arc iucouveiiient, being 
constantly liable to fill up : this evil is entirely 
obviated by grooving the polisher itself, and the 
smaller the portions of continuous surface, the 
thiruir#may he the stratum of pitch. 

“ There is another condition, which is also iin- 
poitant, that tlie [liA'liy surface should be so hard 
as not to yield and abrade the softer portions of the 
metal faster than tfie harder. When the piUdiy sur- 
face is unduly unft, this defect is carried so far that 
even the structure of the metal is made apparent. 
While, therefore, it is essential that thc^urface in 
V. *tact with the speculum should be as hard as 
possible, consistent with its retaining the polishing 
powder. It improper that there should be a yield¬ 
ing wlu'vy necessary, or contact would not be ob¬ 
served. Both conditions can be satisfied by form¬ 
ing the s'lifacc of two layers of, resinous matter of 
different degrees of hardness ; the first m.iy be of 
common pitch, adjusted to the proper eAisistenee 
by the addition of sjiirits of turpeutine,’or rosin ; 
and the other I prefer making of rosin, spirits of 
turpenti ne, j ind wheat flour, us hard as possible, 
cnnsistrffP^ith its holding the polishing powder. 
The thickness of each layer need not be more than 
one-fbi'tieth of an inch, provided no portion of t^n- 
tiuuous surface exceeds half an inch in diameter, 
the hard resinous compound, after it has been 
thoroughly fused,,can be reduced to powder, and 
thus easily applied to the polisher, and incorporated 
with the subjacent iSter, by instantaneous expo¬ 
sure to flame. A spi^Ium of three feet diameter 
thus polished, has reived several of the nebulae, 
and in a considerable proportion of the others has 
shown new stars, or some other new feature.” 

In conclusiqp. Lord Rosse exhibited drawings of 
.the nebulae, as figured by Herschcl. and also as they 
appeared in the telescope constructed by his 
Lordship. 

Fig. 88 of Hcrschel, or 2 Messier, and 21 h. 25 m. 
—1° 34' south, many of the stars into which it is 
reduced by his telescope, are as large as those of 
the first magnitude to theffiaked eye. 

Fig. 81, Ilersehel, the bright nebula, near Tauri, 
figured by Herschel as perfectly elliptic and re¬ 
solvable, but no stars seen, is seen jn the telescope, 
with three feet aperture, as a rather oval cluster of 
stars, witl^ {A'ojecting filaments of stars; some of 


these filaments extending considerably, so as to 
give sometliing of the idea of a scorpion. 

Fig. 2U of Herschel. The ring nebula of Lyra, 
shows in the three-feet telescope, seven statSt One 
triple. It is an annular cluster, with fringes, and 
the nebulous-looking centre in patches. 

Fig. 45 of Herschel, a planetary nebula, is also 
seen as an annular cluster. 

Fig. 26 of Herschel, the “ Dumbell Nebula,” is 
seen as an irregular cluster, or rather two in juxta- 
pci.sition, and nothing of the exact elliptic termina¬ 
tion of Hersdiel’s figure. 

Dr. Robinson and the Marquis of Northampton 
briefly addressed the Section. 

MAGNETIC ATTRACTION. 

About the year 1818, Professor Barlow of Wool- 
wich, turned his attention to the subject of niagnet- 
isra, wfth a view principally of calculating the eflect 
of ship’s guns on the compass. In trying the effect 
of different iron bells, he was led to the curious facts 
—that tliere exists round every mass of iron, a 
circle inclined to the horixon, at an angle equal to 
the complement of the dip of the needle ;—that the 
plane ot the circle is a plane of no attraction upon a 
needle whose centre is in that plane;—that if we 
regard this circle as the magnetic equator, the tan¬ 
gent of the deviation of the needle from its north or 
south pole will be proportional to the rectangle of 
the sign of the doable latitude, and cosine of the 
longitude;—that when the distance of the needle js 
vaflLable, the tangent of deviation will be recipro¬ 
cally proportional to the cube of the distance, 
and that, all things else being the same, the tangent 
of deviation will be proportional to tlie cubes 
of the diameters of the balls, or shells, whatever 
be their masses, provided their thickness ex¬ 
ceeds a certain quantity. Mr. Barlow was, from 
these discoveries, enabled to invent a most in¬ 
genious metliod of correcting the error of the 
comp.iss, arising from the attraction of all the 
iron on board ships, lliis source of error had been 
noticed by Mr. Wales, Mr. Downie in 1794, and by 
Captain Flinders; but it is to Mr. Bain that we 
owe the distinct establishment and explanation of 
this source of errqr. As a hollow shell of iron, 
about fourpounds in weight, acts as powerfully at 
the same distance as a solid K'on ball of two hundred 
pounds weight, Mr. Barlow happily conceived that 
a plate of five or six pounds weight might be made 
to represent and counteract the amount of the at¬ 
traction of all the iron on board a vessel, and there¬ 
fore leave the needle as free to obey the action of 
terrestrial magnetism as if there were Do iron in the 
ship at aH. After this ingenious contrivanc* haA 
been submitted to the Admiralty, it was tried in 
every part of the vrorld; and even in the regions 
which surround the magnetic pole, where the com¬ 
pass becomes useless, it never failed to indicate the 
true magnetic direction, when the connecting plate 
was properly applied. ” Such an invention as 
this," says Captain Parry, “ so sound in principle, 
so easy in application, and so universally beneficial 
in practice, needs no testimony of mine to estab¬ 
lish its merits; but when I consider the many anx¬ 
ious days and sleepless nights which the uselessnes^ 
of the compass in these seas had formerly oScasioneJP 
me, I really should have esteemed it a kind of in¬ 
gratitude to Mr. Barlow, as well as great injustice 
to so memorable a discovery, not to have stated my 
opinion of its merits, under circumstances so well 
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calculated to put them to a satisfactory trial. “ For 
this beautiful invention, the board of longitude 
inferred upon Mr. Barlow.the highest reward of five 
hundred pounds : and the emperor of Russia, who 
was never inattentive to the interests of science, 
sent him a line gold watch, and a rich dress chain, 
for the same contrivance. 

THE MAHOGANY TRADE. 

Thb mahogany annually exported from Honduras 
by British settlers may be calculated at about sixty 
square-rigged vessels, at 120,000 feet each, value 
B^ut 400,0001. ; and the value of Guatemniiaii 
produce, such as indigo, cochineal, &c., exported, 
aiAounts to three times as much again. It is sup¬ 
posed that the sales of one commercial house at 
Belise average 15,000/. cun-ency per month, which 
is one-twentieth part of what is sold, and 'would 
make the sales of British dry goods imported for 
the supply of that colony and Guatemala, at least 
2,500,000/, currency, or about 1,500,000/. sterl¬ 
ing. ' 

The number of ships entered inwards and out¬ 
wards during the last three years has averaged 100 ; 
their average tonnage being 20,000. 

The inhabitants of Belize are dealers only in the 
raw material; the mahogany tables of their dwel¬ 
lings being manufactured in England, whilst the 
wood from which they were cut travels upwards of 
15,000 miles before it reaches the spot of its ulti¬ 
mate destination, that being the same shore i»n 
which it grew. One of the largest of the logs ever 
imported into England was bought at Liverpool for 
378/., and was supposed tothave returned to the 
manufacturer at least 1000/. If cut into veneers, 
550/. of this sum would be paid in wages to British 
mechanics. 

Not lung since, Messrs. Broauwood, the distin¬ 
guished piano-forte manufacturers, gave the enor¬ 
mous sum of 3,000/. for three logs of mahogany ! 
These logs, the produce of a single tree, were each 
about fifteen feet long, and thirty-eight inches 
square ; they were cut into veneers, of eight to an 
inch. The wood was particularly beautiful; capa¬ 
ble of receiving the highest polish, and when po¬ 
lished, reflecting the light in the most viiried man¬ 
ner, like the sutiace ol a crystal; and from the 
wavy form of the pores, ofiering a different figure in 
whatever direction it was viewed. 

Dealers in mahogany generally introduce an 
augur before buying a log; but, notwithstanding, 
they are seldom able to decide with much precision 
as to the quality of the wood; so that there is a 
good deal of lottery in the trade. The Jogs for 
which Messrs. Broadwood gave so high a price were 
brought to this country with a full knowledge of 
their superior worth. 

The cutting of mahogany at Honduras takes place 
at two different seasons; after Christmas and to¬ 
wards Midsummer. The negroes employe! in fell¬ 
ing the trees are divided into groups of from ten to 
The trees are cat about twelve feet from the 
ground and ore floated down the rivers. 

TESSELATED PAVEMENTS. 

%Fith bU admirers of the arts and sciences, we hail 
with satisfoetion the great improvements within the 
last few years in pavements, a subject so much ne- 
glected for many ages. Since the days of the Re¬ 
formation our floors have been laid with little else 
than rude coarse flag-stones, raw hoards, or at best, 


chequers of white and black marble, while the use 
of the handsome mosaics of the Romans, in the uni¬ 
versal adaptation of classical models, seems to have 
bwn altogether overlooked, as well as the tesselated 
pavements of the middle ages, of which a fine rem¬ 
nant is concealed beneath a rush matting in front of 
jhe altar of Westminster Abbey, and a more perfect 
specimen still may be seen in^’rinity Chapel, Canter¬ 
bury Cathedral. At Great Malvern, Romsey, Win- 
che^er, Salisbury, Worcester, Rochester, and 
York, there are also fine specimens i but the Chap¬ 
ter House of Westminster Abbey, where a beautiftil 
pavement in this style was carefully boardetl over, 
when that building was fitted up as a record office, 
remains probably in greater peefection than any 
other extant in this country. Many of the.vc are of 
great beauty; some consist of heraldic cognizances, 
otliers of figures, and others of very beautiful scrolls. 
They are pi-ohiibly as old as Edward III., who deco¬ 
rated the struclure. Some of the first specimens 
of the revival of tesselated pavements may be seen 
in the Trinity Church and the Reform Club-house, 
London, and ere long Mr. Barry's good taste will be 
displayed in the adornment of the floors of the new 
Houses of Parliament with encaustic tiles. Wc 
trost that the example may not be lost sightjpf by 
those wlw have the superintendence of public edi¬ 
fices. They are also worthy th"( attention of archi¬ 
tects for halls and pass-ages evert of very moderate- 
sized houses. Very ornamental,;too, tHfcy would 
prove for hearths, mantle-pieces, &{. It has been 
thought tliat these payments, on account of their 
cost, would be restricted to the mansions of the 
wealthy; hut as their merits are bcenming moj^ 
generally known, this ojiinion is seen to be founded 
on error, for altliough the first outlay is more co.stly 
than some, yet, in point of economy, they must be 
selected in preference to every other kind T)f floor¬ 
ing .—Nottingham Review. 

VARIETIES. 

A Product of the Action of Nitric Acid on 
Amber. — On distilling pieces of amber with nitric 
acid, evaporating the solution obtained, ays,!. ...distill¬ 
ing and re-evaporating several times, small crystals of 
sucesnic acid are formed, which may be rendered 
pure by boiling with nitric acid and by re-crystalli¬ 
zation. The contents of the receiver,,in the first 
distillation are of a greenish-blue colour, which 
gradually disappears, and then the fluid is not to be 
distinguished from dilute niR^c acid in flavour or 
appearance. If this acid bcttpeutralized by a solu¬ 
tion of caustic potash, it hec- mes hot; and when 
the acid odour has disappeared, a powerful smell 
of camphor is evolved. If the fluid when cool, 
be shaken with ether, and poured into a flask, 
where the ether may separate, and be drawn off by a 
syphon, a crystalline residue will be obtained on ’ 
evaporation, which resembles the camphor of Lau- 
rug Camphora in all its physical qiu^ties.—AVojw 
the German. , 

To make Copying Paper .—Lay open your paper 
before the fire (clean whito- of large size), take the 
brash and cover it with the following varnish, then 
hang it up on the line, take another sh^t, and repeat 
the operation until you have finished your quantity. 
If not dear enough, give each sheet another coat 
when dry. 

Canada Balsam. * 

Turpentine ; equal parts—mix. 
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Birmingham, August 2G, Iti-l t. 

To th» Editor of the Magazine of Science. 

Sir, 

Some two years since Mr. Sollitt, of Hull, 
sent an article to you on the Herscheliiin Telescope, 
with a promise of a further communication at some 
iiiture time. I have been much disappointed at 
not having seen anything further from him, and 
have at length determined to trouble you with a few 
remarks on this beautiful, but much neglected, in- 
strument, and if you find them worthy of insertion 
in your erbellent Magazine I shall certainly con- 
tinue to give you a few lines from time to time. 
The reflecting Telescope is a very superior instru¬ 
ment for Astronomical observation, and each form 
of it possesses certain advantages over others, and 
each has, consequently, its disadvantages. I cer- 
tainly think that the most perfect lorra is the New¬ 
tonian ; but I shall take them in the order of their 
invention, and shall endeavour to point out their 
peculiar merits and demerits. 

Firet, then, the Gregorian. 

This is (or I should rather say was) the most po¬ 
pular of all the reflecting Telescopes. The reason 
is at once obvious—it gives an exact image—is the 
most portable (with one exception, to la' mentioned 
hereafter) of all the forma which have b^n invented, 
and for these reasons is, in addition to its bi'ing a 
powerful and perfect astronomical instrument, a 
most amusing companion, or, as Dr. Kitchener 
humorously observes, a capital • 

“ Spying-gloss to see a ship at sea, 

" Geese on a green, or cimws upon a tree.” 

Tlie only objections to theGregorian Telescope are, 
first, its magnifying powers are limited ; you cannot 
use either very high or very low changes with good 
effect; secondly, you cannot use jt cither in or near 
the zenith without putting yourself into such a 
painful position as to destroy the accuracy of your 
observation on u.'«iug a diagonal eye piece, which 
introduces reflection from another suit ice, iis con- 
spquent loss ot a great portion of light, and jiro-" 
hably an inaccurate figure if your plane speculum 
is not ground and polished iierfcctly true. 

The second Telescope, we have to notice, is the 
Caxeagramian, 

which is rather more portable than the Gregoriim in- 
strumeut as it is shorter than the buforc-inenlioned 
Telescope, by twice the focal length of the small 
mirror. This is tlie only advantage tliat can be 
claimed for it, and it is more than counterbalanced 
by the inversion of the image—it has been re¬ 
peatedly stated that the image is brighter in the 
Cassegrainian than the Gregorian; but experience 
does not confirm it. 1 have made a convex spccu., 
lum to my 4-iiich Gregorian, of exactly the same 
focal length as the concave, and I cannot perceive 
the least difterence in the brightness of the imuge. 

The Newtonian 

is perhaps the best and mo.st convenient of all the 
reflecting telescopies where its greater local length is 
not an objection, as from the eye-piece being in¬ 
serted at a right angle to the axis of the tube you 
can observe with ease and comfort whatever part of 
*%he heavuns your teleseope may be directed to, a 
moat essential thing as, if the body is in a con¬ 
strained position, the attention must be divided and 
the observation not be so pleasing or accurate. Of 
coarse a finder is an etsential part of a Newtonian 
telescope, without it you would find great difficulty 


in gi'ttiiig the object required into the field of viesv, 
especially with high powers. 

The Herxcheban 

is a val’iahlc instrument; its principal advantages 
are, first, it is requi-sitc to have the sjieciilum of 
eonsiderable local length so that lenses of slight 
curvature, give considerable magnifying power, cmi- 
sfcquently the image is brightj'i. Its second merit 
is, that if you are so fortunate as to obtain a i pecu- 
liim of good figure there is no error of figure or loss 
of light from a second reflection. Tliis Telescope 
also requires a finder ; the great disadvantage of the 
Hersche.liiin Telescope is that you cannot use the mi¬ 
crometer with it, as the image being thrown obliquely 
on the eye-piece you cannot obtain their true posi¬ 
tion. The best plan is for these who arc aiifficiently 
fond of astronomy to induce them to go the expense, 
to have a Gregorian or Newtonian to use vfitli a 
micrometer, and a large Ilerschelian to minutely 
examine the obiect with. T use a Newtonian of four 
inches aperture ami an ITerschelian of seven inches 
and seven feet six inel.is local length. These two 
instruments may be obtained mounted iii a very 
effective manner for 

1 have olten heard the enquiry, why lias flic re¬ 
flecting Telescope fell iiim|disuse ? and an erroneous 
impression has got abroaWwhat they are iufcri,.r to 
the so Calk'd Achromatic Refractors, where Teles¬ 
copes of small power are w.intcd.' I would recom¬ 
mend every one to buy an A<'hr 9 matie Ivctraetor. 
If a Telescope of large sj/e is w.mted they miist 
either be prepared to give an enormous price for an 
Achromatic or have a reflector, which latter iiistiu- 
mint ] should prefer even at the same price. .Since 
the time of .Short, Watson, .'tc., tlie reflecting Ti"?” 
lescope has been but little aifended to eaciqit by 
amateurs, and tliey cannot be expected tii^suceced 
well as a pei'Miii who devotes the whole of liis time 
and manual lahour to them. The lew refleelors 
on hand at opticians gciieially arc v.iliicd at 
prices as high or higher even than Achromaties 
of the same aiicrtiire would be charged. So long 
as this IS the case, the refloetor will not be used, 
us they are moie liable to g'-t out of adjiistrnint 
than Bchroiiiaties, and unless they can b" ^'Abeoed 
eijvalti/ good at a rntich loirer price, they wnl not 
be u^cd as they were before the Aehrumalie 'J’e.ies- 
cope became so common, by every one who wishes 
to e.\iiminc the heavens. M.my pailies are deterreil 
from having a Teleseope because the staiul is usually 
such an c.xjieiisivc item. I have laintrivcd seveial 
very simple and cfl’ective oh^ Thu drawing en¬ 
closed is one of them, whictf), has been iiuicli ap¬ 
proved by several eminent \,^eiititie geiilleiiien. 
The description follows—observe that the same let¬ 
ters of reference apjdy to each figure. 

A—the tube of the Telescope. 

B—the eye tube and its adjustment.' 

C—the screw which gives the Azimuth motion. 

D—the screw which gives the. vertical motion 
which works up and down the tube E by the. nut F, 
and the tube E slides through a part of the hand G, 
and is elevated near tlie ohjeot when it is fixed by 
the screw H, and the adjuctincnt completed by the, 
screws C and D. 

L—Ls the lower end of the st.and, which has a 
vertical and horizontal motion which explain 
themselves. 

Fig. 3—is a small set of steps, whosj length is 
equal to the bind part thereof, and is used to elevate 
the fore or hind part of the telescope as you may 
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W'lnt zenith or hisfh observation. It is the most 
stoH'ly stfiud I have ever met with; is cheap and 
iii.it,' wbiel) arc, I think, all very essential things. 
.Sill),lid these general remarks b.i accepUble.to you, 
1 biiall in my ne.vt enter more into particulars. 

1 am, most respectfullv, your’s, 

CHARLES P. NEVILLE. 


THE YEW. 

Tiii.s trie is believed to he the most ancient in 
(Ireat Britain; indeed, there ajipears reason to 
think that it is, of all European trees the one ca¬ 
ll iliie of att,lining the greatest age; there are now 
individual examples in England respecting which no 
diiiiht can e.\isl of their having been trees at the 
Clinslian ora, and at least one tliiit ha.s considerably 
I'veeeded .'5,000 years, I’liis tree is in full health, 
;md IS perliap.s the most ancient specimen of vegeta¬ 
tion 11 ) Europe ; it i.s also of remarkable magnitude, 
being about 27 feet in diameter. The yew is indi¬ 
genous to Jlritain, grows naturally in many paits 
both oT Engl.ind and Scotland, and is hardy enough 
to endure the inclemcniaes of our severest seasons : 

’ll i.i ni.ist frequently grown as an ornamental shrub, 
-lud I.-; viilu.ihle where sheltered by surrounding trees 
.IS an iindeiwood, sbootiug up more rapidly and 
witi a (leaniT stem flibn when grown alone. Its 
d.irk foil ige aH’onls an advantageous ^'ontrast to 
trees of a hvelijir I'haiacter; it h.as also much 
beauty of its own, being indeed considered by some 
as one of the^iiost beautifn' of our evergreens; 
diiriP!’- its g-iovvth, and till it is several hundred 
years old, it is of a broad, perfectly conical shape, 
but arrived at full maturity, its peaked sumiiiit 
^begins then to decay, and it a-ssullies gradually 
the I’oiind-headeil form : its stem is of stout pro¬ 
portions^ still' and erect; its branches strike out ho- 
Twontally, hi ginnuig very close to the ground ; and 
both are round, being grooved or indented length¬ 
wise. Its leaves are small, long and slender, of a 
needle fiiiiti, and very close: it bears cones, also a 
scarlet, sweet, and glutinous berry, which iucluscs a 
.small hard seed or nut, the kernel of which is not ,| 
unwholesome ; but the bark or wood of the free 
itself would a))pear to be otherwise, for af Creditnn, 
a fafthi? having cut down a yew-tree, and left two 
or three faggots lying where four bullocks had free 
access, and these having been for some tiwie de¬ 
prived of green fodder, they ate them with great 
avidity, and very soon died—the poison having, as 
it was proved .acted on the brain and nervous ays- 
tein, producing congestion in the membranes of the 
former, and utlin|syintoms resembling Bpo])lexy. 
Tlie yew will in most soils, but it loves a 

sandy loam, ana chalky situations arc very fa¬ 
vourable to its success; it is propagated by the 
seeds, sown in autumn as soon as rijie. 

The glc«>my associations connected with the yew, 
its qu<ilificatioiis for the adornment of places conse¬ 
crated to solemnity, its ancient dedication to such 
purposes, its own sombre appearance, and the tar¬ 
diness of its growth, coitspire greatly against its 
cultivation, ritid leave it almost entirely to its old 
and apprujiriate haui^:, the church-yard : the exam¬ 
ples of ancient yews of great magnitude in such 
situations are numerous, and contain incontroverti¬ 
ble evidence of tlipir having necessarily existed be¬ 
fore either Rbmaii or ChristiaA had interrupted the 
sacrihrigl rites of Uruidism; and a conclusion has 
therefore reasonably suggested itself, that this so¬ 
lemn evergreen was, from the suitableness of its 


shade, and its endlong nature, especially cnltirated 
by the Druids in forming* their sacred circles, and 
that the promnlgatora of Christianity, to supersed¬ 
ing Druidieal worship, erected their chutx^ea and 
set out their church-yards, in the very groves which 
they desired to consign to oblivion. Of the super¬ 
stitious estimation m which it baa been held, we 
read that dead bodies were covered by shroud of 
white, stuck all with yew," and that, In some parts 
of England, to preserve them from putrei^tioD, 
they were rubbed over with an infnsiou of its leaves. 

In olden times the wood of the yew was held in 
high estimation, os furnishing the material for the 
long bow. the pliant and trusty weapon of the hero 
of merry Sherwood ; and which cohtributed so 
greatly to seeming the splendid victories of Cresay, 
Poictiers and Agincourt; indeed, so higlily was It 
esteemed, that statutes were enacted for its preser¬ 
vation, and for preventing the wood from being ex¬ 
ported. It was also the law of the land that every 
man should have a bow made of it, or of some simi¬ 
lar wood; the introduction of fire-arms, however, 
had the eflcct of deteriorating its value in a great 
measure, and the tree came in course of time to be 
regarded ehiefiy os an object of ornament; in which 
capacity, in the parks and lawns of our nobility, as 
well as in hedges, it was subjected to the vilest 
whims of fantastic imagery,*being clipped into the 
most grofiHque and ridiculous chimeras, vestiges of 
which are extant even at the present day. The 
wood is bard, compact in texture, fine and close in 
(grain, elastic, susciqitible of a very high polish, and 
unequalled in durability; it is, therefore, valuable 
and liiglily appropriate for the cabinet-maker’s art, 
e.spccially when cut iiito veneers, so as to bring out 
to advantage its veins and various shades of colour, 
which are very beautiful. It is also obviously de¬ 
sirable for axle-trees, but for which its scarcity 
must preclude iW being made available. 

WADIIAM'S GALVANIC CLOCK. 

Wis extract the following communication from 
the Electrical Magazine'. —"A galvanic clock, of 
a novel character, has lately been constructed for 
me by Mr. Wadham, a watchmaker, and most in¬ 
genious mechanician, which may probably be worthy 
oftiotice in your magazine. 

“ I am not aware that success has attended any 
of the various attempts hitherto made to construct 
a clock which should be a correct time keeper, (or 
at least as v>holly awlained by the voltaic current. 

Thi.s is now accomplished. The “ Electrical Clock," 
of Profcs.sor Wheatstone (an instrument peculiarly 
valuable to the practical astronomer), is rather a 
time telegraph than a clock, properly so cqjled^ibut 
the new apparatus is wiiolly independent of any 
otlier clock:—once started, it works/icr te, 

" 1 will endeavour to describe the mode in which 
this is effected. 'The power is derived from a small 
Sntcc's battery, a negative plate about five square 
inches); and this is economized probably to the 
utmost; for, as nearly as I can judge, it is hardly 
in action more than one honrnut of every 20 or 24. 
Tlie battery, therefore, lasts a considerable time. A 
single charge of diluted acid suffices for fourteen 
%a^, and the plates are then so httle worn, that 
probably the same battery will senls for many 
weeks. The clock has the ordinary train of wheels, 
and is regulated by a balance wheel and spring 
from which the escapement is detached. It beats 
dead seconds. The second's hand is concentric with 
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the hour and minute han^s, amAraverseg the whole 
dial plate. 

The clock is first put in motion manually, by 
moving a small lever. This, at the same moment, 
completes the galvanic circuit, and also gives tension 
to a coiled spring sufficient to set the train in mo¬ 
tion. At this instant, the galvimic current begins 
to fulfil its office, which is to continuatP the motion 
thus imparted. It is thus effectedAt the back 
of the clock is placed a modification of my impact, 
or vibrating contact breaker. On the same centre 
with the pallets, is a short arm or lever of ivory, 
which allows the closing circuit, at the middle of 
the otcillatione of the jjalleti, but opens It in every 
other position. The peculiarity of this clock there¬ 
fore, is, that the battery power is engaged for a 
minute fraction of every sedond, in renovating the 
tension of the before-mentioned spiral spring (occu¬ 
pying the main-spring in an ordinary clock) which 
originally gave motion to the dock train. 

“ But it not only maintains the power at first 
imparted, it accumulates it up to a certain point. 
Every time the armature is attracted by the electro¬ 
magnet, one tooth of a ratchet wheel is advanced, 
on the centre of which a pinion acting on the cir¬ 
cumference of a wheel to whose centre the reinon- 
toire, or renovating soring is fixed. The other end 
of this S]>iral spring aeis against but is not fastened 
to the interior circumference of the box|fontaining 
it. Security is thus provided against overwinding 
the spring by any excess of galvanic power, 'llie 
accnmulation of power is thus obtained : the num< 
ber of teeth in the ratchet wheel bears such a pro¬ 
portion to the rest of the movement, that at every 
revolution it gains a trille on (the original impulse 
given to the machine. Two or three advantages 
accrue from this [irovision. It makes it a matter of 
indifference if a few contacts are mi.sscd by the 
vibrat.ng contact-breaker througl. the accidental 
presence of a particle of dust: it economises the 
battery, because under the accumulated power of 
the remontoire spring the vibrations of the balance, 
though isochronous, are more rapid, and the time of 
contact is thereby shortened: but principally the 
advantage is, that this accumulated power renders 
the <!lock for a short period independent of the bat¬ 
tery itself. It continues to go correctly t(fr above 
a minute after the bnttdi'y is removed, affording 
hereby ample time to give a fresh charge of diluted 
acid, or to replace it hy a fresh battery. The expe¬ 
rience of about six week’s action has been exceed¬ 
ingly satisfactory, and leaves pej'haps little to be j| 
desired in the structure of an electrical clock.” 

F. LOCKEY. 


ROflFS. 

Thb first obvious consideration in constructing a 
roof is the slope to be given to it, which depemhi on 
the climate against which it is to serve as a protcc. 
tion, and on the materials to be employed in cover- 
ing it. In hot countries rain more rarely falls than 
in temperate ones; but when it comes, it descends 
very abundantly, which, added |to the temperature 
of the air, makes it utmecessary to give a great slope 
to the roof, from which the water immediately umj|, 
and lie air dries it almost at the instant of the 
cessation. Ih cold countries the rain is more search¬ 
ing, the air is more impregnated with moisture, and 
snow often lies for a long time on a roof; cirnutn- 
staiiices which require a greater propordonal slope to 
it. Again, roofs covert with lead, zinc, or copper 


do not require so great a slope as those covered 
with tiles or slates. 

Though among architects there does not appear 
to have.hcen any fixed principle by which the slope 
should be determined, we find that in different cli¬ 
mates suitable slopes have been adopted for similar 
materials. Thus in the southern parts of Europe 
w| find the roofs very flat, whilst as we proceed 
into its northern parts the roofs acquire a very con¬ 
siderable elevation. We shall here transfer to our 
pages the notice of this subject in the Kucyclopedie 
Methoditjue, which we consider extremely important 
and interesting, inasmueli as it shows that necessity 
WHS the parent of beauty in the inclination of the 
roofs of the ancients ; and in the time of the middle 
ages it had some influence even in the production 
and development of the lancet arch. 

The researches and observations made respecting 
the roofs of a great many ancient and moilern build¬ 
ings, situate 'u different eouiitnes, satisfy us that 
the slopes of rool's which have lasted best, are 
always proportioned to ■ he temiierature of tlu: cli¬ 
mate. Before entering into tiie eon.sideration of 
any law for determining the slope of a roof, if will 
he proper to comprehend the meaning of the word 
climate ns here introduced, which wo shall use in I lie 
same way as it is understood hy geographers. .\c- 
cording tonthem, the climates of the globe are com¬ 
prised under belts or bands, of un\']ii.d size, p.irallel 
to the equator. Of them tliere- are 24 between the 
equator and the polar circle, each ^,f half an hour; 
that is, the length of the longest day or a place situ¬ 
ated at the heginriiiig of the elim.itc is always .shorter 
hy half an hour thim that of the pbu e situated at 
the extremity of the same climate, or at llie begin-, 
ning of the succeeding one, proceeding from the 
equator towards the polar eiiele. This difpj-teiK.e, m 
the length of the day, caused hy the greater or less 
obliquity of the tropic with liie liorizori, is one reason 
of the difterent degrees of temiieratiire of eoimtries 
corresponding to the difl'ereiit elimati s. We arc not, 
however,loav-suiiietliatthc temperature will beexaetly 
the same for all places under the same eliiriate, since 
there are many cireinnstauces which tend'to make a 
place more or less damp, in which eases th^ slope ot 
the roof should rather have a relation to S' ^noia; 
northern sjiot. In the roofs of the ('.onlineul co¬ 
vered with the liollow tile, as in llie south of h'rance 
for instance, less slope is required tlian with tlic 
Roman tiles, which are in seelioris alterftiitt.ly flat 
and circular; and these again require less slope 
than the common plain tile or .slate, li’roni the ob¬ 
servations that ha\ e lieen mai^, we find that the 
slope of roofs eovei cd with ho* tile, such as is 
used in the south of France, should be after the rate 
of three degrees for every eliniute, liegiiiiiing from 
‘.he equator and [iroeceihng noithwaid, and tliat 
when the Roman tde is used, an additku of three 
degrees should be made to such inclination ; an ad¬ 
dition of six degrees, if covered with slates ; and of 
eight degrees, if covered with plain tiles. Accord¬ 
ing to this law, a comparison of it with ancient 
buildings gives a remarkable corroboration of its 
Value, Thus at Athens, situated about the middle 
of the sixth climate, the slope of a pediment would 
be. about Ifij”; and that of the Parthenon is actually 
about 16“ ; that of the temple of Ercctheus, 15^"; 
of Tliesus, 15°. In Rome, which is about one-third 
of the way up the seventh climate, the Roman tile 
requires an inclination of 22°. The actual sl.ipe of 
the pediment of Septimus Severos is 23°; those of 
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thf teuiples of CoHcord and Mars Ultor, 23^; of 
Fortuim Virili-s and the Pantheon, 24'^; and, of 
more inodi rn date, the slope of the roof of St. Paolo 
•fuori le mui<\ was 13°. 

*■ Tii. re is no art'cle,” says Ware in his Body of 
Architevlure, “ iirthc whole compass of the archi- 
t, et’s fiiijiloyment th.at is more important or more 
worthy of a distinct consideration tlian the roof. ^ 
Tlie ureal caution is,’’ cSntinucs our author, “ that 
tlie roof be iieither too massy nor too sliglit. Both 
e.vtreines are to he avoided, for in architecture every 
i-xtreme is to be shunned, hut of the two the over- 
wiij;ht of roof is more to be regarded than too much 
slightness. This [lart is intended not only to cover 
the buildins;, but to pre.s.s upon the w ills, and by 
that bearing to unite and hold all together. 'Jhis it 
Mill not be iiiaS'V enough to perforin if too little 
tiiribcr be employed, so that the e.ttreme is to he 
shunned. But in praetiee the great and eonimon 
eiror is on llie oilier side; and he will do the iiio.st 
.leeepl.ihle service to Ins profession, who shall show 
lunv to relrciieh and exeeulc the same roof with a 
sin.iller quantity of tiiiiher ; he will by this take off 
an unneees^ary load from the walls, and a large and 
u-eless expense to the owner.”— Givilt. 

PHIE AT HAMBURGH. , 

A MET! XL has lately been struck by order of the 
mitlicrities of lliyiburgh, to commemorate the 
dreadful tire whim took place there on Thursd.iy, 
tlie iitli of 51t<y, 1811. It is struck out of the 
Cupper from the tower of the church dedicated to 
.'st. Peter in llaniburgh. On the obverse is a re- 
piBseiitctioii of .St. Peter’s Church as it existed be- 
tore the tiie, with an inscription, of which the fol¬ 
lowing IS a^traii.slation :—“ 'Ihe design of henevo- 
leiit patron.s aecompli.shed tiie hrst building of this 
ehurih 111 their bfe-time,” or ‘‘The piety of our 
Porefathers built thee m their lifetime. 1.342— 
l-'ilfi.” 

The reverse represents the same eliureliP in ruins, 
as it ajipeiired ai'fer the tire, and has tins iiisenp- 
tioii :—“ United poweis (or public feeling) will 
Will thiU restore thee ” (i. e. the ruin), to vvliii'h is 
mlded,^’ IJestroyed by tire on Ihe 7th of .M.iy, 
1812^” and the artist’s ii.inie, ” Wilkins, Bremen.” 

As a specimen ol die-sinkmg, it is heaiitifiil Slid 
finished. 11 our inforiiiatioii he correct, cojiics of 
the medal hdve been sent to those persons who took 
the most lively interest in, and most liberally re¬ 
lieved the suffeiing!^)f, the distressed inhabitants 
during their severe ^hls while destitute of home, 
food, and e.lotliing. '/ 

.S‘t. Peter’s C'liurd li was considered one of the 
finest speimiiens of eccle'‘i.islie!il architeeture in 
northern Germany. It was situated in the iiorth- 
we.st corner i4" tlie iMthedral place, and was built 
between the years 1139 and 1192. Its length was 
223 feet, and its breadth 135 feet. The steeple, 
which w'a.s began in 1342, and finished in 1616, 
was 416 feet high. It had two chimes of bells, one 
of which was put^n motion by the clock machinery, 
and played every half-h<)ur; the other was played 
by means of keys at certain tiuie.s of the day, and on 
]inrticular occasions, by a person specially ap¬ 
pointed for that [lurpose. Downes, in his “ Letters 
from Mecklenburgh and Holstein,” 1822, while 
describing Hatubuigh, thus refers to thes^ bells; 

‘ ‘ 1 was ’iiwakeiied % the sweetest of all sweet har¬ 
monies issuing from the belfry of one of the 


churches. It was neither ringing nor chiming, 
but a regular piece of composition, first and 
second.” 

The interior of the church was overloaded with 
monuments, paintings, enrving, and stained win¬ 
dows. ’I'he subject of one of the oldest paintmgs 
was Hamburgh in the 15th century, in the fore- 
ground of which was represented the sacrilegioos 
attempt of Heliodorus; it hung behind the pul¬ 
pit, and had been there ever since 1554. Is the 
nave hung portraits of Martin Luther and his friend 
Melancthon. iNear the font was another painUng 
of namburgh in 1250, on which might be perceived 
three churches, two convents, and St. George’s 
Hospital. The altar-piece was painted by S. Ben- 
dixen, in 1614 ; it represented our Saviour appear¬ 
ing to I’oter while performing bis devotions. 

The calamity which Hamburgh sustained by the 
awful fire in 1842, was unequalled in extent except 
by the fire of London ; the heart of the town was 
reduced to a heaji of ashes. Many years must 
elapse before the damage ean be repaii'ed, and the 
traces ot it effaced. The conflagration broke out in 
the Deiclistrasse, near the Elbe, on Thursday, May 
5, from what Cause is unknown, and raged until the 
following Sunday, in spite of all efforts to oppose 
It, sjireading and widening us it spread, until it had 
involved in de.struction two sides of the Alster 
Bu.'.in, levelli% almost all the buildings, public and 
private, over an urea of 18 acres, nearly in the form 
of a triangle, sweeping down 1,749 houses, 61 
streets, besides courts and alleys, and even crossing 
the bi-oad canal of the Alster. 'The attempts made 
to arre.st the flames, when the engines had proved 
useless, were, first to ptfll down the houses; but in 
unroofing them, they readily caught fire from tlie 
sfi.irks lodged in them ; artillery was next employed 
to batter them down, but the bulls only made holes 
in the w.alls, and*passed through. Finally, the 
plan of blowing them up by gunpowder was re¬ 
sorted to, and this useful but dangerous task was 
executed by the English engineer Liiidley, wlio for- 
ttin.<fely for the town was present at the time, and 
under.stooJ the proper mode of proceeding. The 
firrt check was given to the fire by blowing up the 
llathh.ms. Ill who.se cellars were deposited all the 
treaxure.s or the state in silvgr bar's, 'rhe churches 
of .St. Peter,,.St. Nichola.s, and .St. Gertrude were 
speedily consumed. 'I'he New Exchange, though 
surrounded by the flames, by a miracle e.seaped 
almost uninjured.' The symputhy caused by this 
effprit in alt }iurts of the globe was proved by the 
voliintavy subscription raised for the sufferers, 
amounting to 270,(W9fi| of which England contri| 
buUol 41,0(10/. W * 

Hamburgh will pr-rfit to a certain extent, by the 
calamity, in the improvements which will be intro¬ 
duced in laying out the new buildings, the widening 
of streots, the construction of sewers, and the filling 
up of soiuie of the stagnant fieeths or ditches. 

Tlie plan of these improvements has been pre¬ 
pared by Mr. Lindley. A new and handsome 
Rathhau.s is to be built at one side of a new square, 
fronting the Borsc. Another improvement is the 
draining and conversion into a new quarter of the 
town of a low marshy tract on the right ba%k of the 
Elbe, called Hanimerbroek. It has been inter¬ 
sected by canals, the water pumped out by a steam- 
engine, the surface raised four feet over a space of 
an English square mile. 

A correspondent, in a letter dated Hambuigbf 
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September 27, 1H44, thus writes on the improve¬ 
ments now making in the eity ;—“ Hamburgli is 
piogrcssing daily; new streets continue to he 
niiirked out, and new buildings arise so rapidly, 
that it is necessary to perambulate the I'ity frequently 
to keep up one’s topographical knowledge. A cu.s- 
tom prevails amongst the builders, on completion 
of the shell of any house, to give a kind of fete 
within it to the workmen employed. The building 
is hung over with flags and festoons, and a band of 
music is engaged for the occasion. Tlie workpeople 
are plentifully regailed with the good things of this 
life ; they eat and drink to the sound of the fidille, 
bass viol, and sundry horns, and then begin their 
favourite wait* ; tlje reel is not attempti'd until it 
is time to depart, and it Ls then the favourite dance 
of all as they wend tlieir way Ihrougii the streets 
homeward.”— Builder. 

INFLUENCE OF lUE FINE ARTS ON 
CIVILISATION. 

This great object ivliwh we live for, is to enjoy the 
bouiitcou.s gilts of our Creator; the creat object of 
civilisation is to enable us to do so, that we may die 
happy, convinced that we have not e.xistcd in vain, 
—but that, by the cultivation of tlie intellect we 
had sublimed our spirit, to irradiate the sjihere we 
each revolved in. To extract <is mucli pleasure ns 
we can from e,xistence, by rcgulitiiig the sense 
through the mind, and so depart fioin the lower 
animals, and approximate, (he liigher powers, ought 
to be, in ray opinion, the result of civilisation ; ind, 
if I am right, then is art an integral portion of the 
means by which a people is civilised. In the wide 
and extended regions of niture, unlimited scope is 
afforded to the true artUt, widely to direct the 
iutellectual energies of his fellows; and I pity the 
man who, beyond the gaining of a livelihood, sees 
in art no greater object to exist, for. Docs not the 
landscape painter promote eivilisation when he fixe,s 
on our souls for ever, the happy, happy, feelings a 
glorious landscape has charmed foirli ? When, by 
Ills souI-breathing imitation of tlie works of God, 
tliat which would otherwise have been transitory, is, 
by the magic of Ids pencil, recalled again and again 
to rcfresli the wearied mind with sw^ct remem¬ 
brance of the purest ^nd holiest sensations of our 
existence,— he is the medium of cominanication 
from nature up to nature’s God! Does not the 
painter of the home and domestic subject jiromote 
civilisation,when he makes the rustic hearth, with all 
its honest joys, excite the envy of th^ rich, ijj^d 
preach contentment to the happier poor ? Docs not 
^the great mind which grasps at historic art, promote 
civilization, when, by the pusiil^e realization of the 
deeds of man he brings the past to the present, to 
excite reflection to the future ? Does not tin 
sculptor promote civilisation, when joined to the 
aim of tlie latter, by the sublime purity of form, 
teeming of the pristine beauty of the sons of man, 
ho creates visions of that time which may recur 
again, when nobler souls breathed in more glorious 
frames ? Come forward, ye. who would deny to art 
this power to instruct, and if the authors of the 
gentle aid pleasing idea touch not your heart, look 
-At that canvas, and at that, where terror and horror, 
imd wrath, and rage, in blasted and angular forms, 
amid blackness and despair, strike and paralizc the 
sense as with a thunderbolt,—the awful page of 
mortal woe, disclosed by Michael Att^ elo, and by 
Hogarth —and acknowledge the power of mighty 


art. And if you tremble at the visions of Titanic 
jjower, conjured up by the Italian, where even the 
blessed seemed saddened, and their beauty scorched 
by the reflection of gloomy suffering, turn to the' 
Mnglishman, and in the brightness of virtue escape 
from the sadness of vice. And when you trace the 
course of the Idlk and Industrious Apprknticb, 
p if you do not arknowlcdge^the overwhelming jiower 
of art to teach, you must indeed be poor—no power 
exists to civilise you. Or if the wise man who lives 
to learn, will turn bis eyes with me to where the 
heavenly power of beauty reigns supreme, where 
holy thought and love in.spirc the peneil of liiin who, 
by the suffrage, of in.nikind, lias gained the title of 
Divine, where the tenderest iiereeptimis are stamped 
by the energy of goodness, and with a hand as firm 
as that of a giant, and in an outline aniiiiated by the 
soul of angel, Raphael ilraw's your heart insensibly 
to a holy fervour by the beauty of form, and more 
nobly sells to improve mankind by love, tlian sway 
the mind by terror—then surely, jmi must acknow¬ 
ledge all that art ean Jn, from all that art has done. 
Is It no proof of the power of Art, that she eaii 
humanize the half-bruted peasant.^—that the Italian 
feels lier influences, and impresses the stranger on 
his soil, with involuntary re.speet—that he, the pea¬ 
sant, is alive to beauty, winch but half insiiAt-.s tliat 
stranger’s mind ; and would it not be glorious to 
art, if we eould operate aeluria on the sturdy igno¬ 
rance of the jieasarit of (Jrea!\irilriiii, ami ehvate 
him ill the social ehaiii by Icaelnb'j: him the beauty 
of the .seeues lie lives in ; or by‘'’delineating the 
character of a country’.s pride—hi ryeoiiiaury, make 
him luost^ truly blest, because his lot is jirovcd to be 
the happiest in the land—freed I'rom the misery "of 
inaction, his honest toil ensuring grateful rest, fit¬ 
ting him to fnltil his duty to hisfainilyf his eountry, 
and his God, by teaebing him to extraet haiijiiness, ^ 
from what he n-garded formerly with sullen indif¬ 
ference !— Park's Address to the Institutes of the 
Fine Arts, 181-1. 

tattooing. 

The operation of tattooing is performed about the 
age of ten, and is very expeditiously ^>mjuHged by 
passing a needle and tbrer-d, the latter eovered with 
lamp-black and oil, under tlie skin, aocordmg to a 
paYtern previously marked out. Several stitches 
being thus taken at once, tlie thumb is pressed upon 
the part, while the thread is drawn'tiirough, by 
which means the colouring mattee is retained, and a 
permanent dye of a blue tiriM miparted to the skin. 

It is a painful as well as tenbus process, especially 
as the needles arc made of stVios of whalebone. For 
those parts where a needle cannot conveniently be 
passed under the skin, the method by puncture is 
used. 

Although the Esquimaux men do ifot practise tat¬ 
tooing, many of them jiieree the lower part of tlie • 
face for the purpose of introducing various kinds of 
ornaments. Prom Prince William’s Sound to the 
Mackenzie, this custom is universally adopted ; but, 
as far as our knowledge extends, it is confined within 
tliose limits. 'Die lower lip, each comer of the 
mouth, and the septum of the iioso, are the parts 
selected for the puqiose ; but it is more generally 
the fashion to pierce only the corners of the mouth, 
in which are placed labrets, formed with a double 
head Uke a stud, either made of ivory and blue 
beads, of ivory alone, or of different kindifuf stone, 
as steatite, porphyry, or greenstone. The men of 
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the Mackcti/ic, anil the women of Chamiaso Island, 
ill .'idilition, pierce the septain of the nose, through 
which they thrust the quill feathers of birds, or 
pieces of bone, or tubulose shells strung on stiff 
pieces of sinew. Both sexes at I’lincc William’s 
Sound thus pierce the septum of the nose, but pre¬ 
fer the lower lip to the cheeks, and adopt two 
modes. The one consists in the under lip beingl 
slit or cut quite through, in the directio.i of the 
mouth, a iKtle below the thick part. This ineibion, 
which is made even in children at the breast, is 
often nliove two inches long, and cither by ita na¬ 
tural retraction when the wound is fresh, or by the 
repetition of some artiticial management, assumes 
the true shape of lips, and becomes so large as to 
.uluiit of the passing of the tongue. This happened 
to be (he case when tlie first person having this in- 
ciMon was seen by one of Captain Cook’s party, who 
ailed out that the native had two mouths, which 
the iiniiiortal traveller observes it very much resem¬ 
bled, In tins artificial mouth is placed a flat nar¬ 
row ornament, made chiefly of a solid shell or bone, 
cut into little narrow ])iecP8 like small teeth, almost 
down to the bone or thickest jiart, which has a 
■Mtiall projecting portion at each end to sujiport it in 
the divided lips, the part cut then appearing out¬ 
ward.* The other mode is merely to pen'orale the 
lower lip ill .several places, when the oniamauts con¬ 
sist of as many dis.Niiict shelly studs, whose points 
aie pushed tiiroii^'the perforation; the heads ap- 
]iear within the li^ as another row of teeth iinme- 
ili.itely under toeir own. Attached to the studs from 
below are suspended small strings of beads which 
h.mg down to tlic point of the chin. Tjjese are not 
1 ((iioved so e.asily as the lip ornaments, which are 
at pleasnii! divjilaced and replaced with (he tongue. 
The K-qiniyaii\ ol the Maeken/ie valued the labre.ts 
so highly, as to ile.'line paiting with them ; while 
those of I’liiiee William’s and Kot/ebue's .Sound, 
gave them freely, regardless of the ineonvenienee of 
(lie saliva tli.it flow'cd through the badly cicatrized 
oiifiee over the chin, but lather laughed'when one 
levohed at the sight, and delighted ui tliiusting the 
tongue through the opening, at the same time that 
they willed the eyes. Nor are they paiticular what 
they Slftisl itute for the labrets. One man, wc are 
informed by Captain Cook, appeared before him 
with two iron nails projecting from them,•like 
jirongs ; and another endeavoured to make a large 
brass button answer the purpose of a hibret. 
'I'hroiigh the sephiin of the no.se, awls, and large cod 
fishhooks are thi;M, and the women approjniatc 
ear-rings and tiiiinb^ as decorations to their dress, 
the pet fonitions iir^, ’hmde at the age of manhood, 
by an incision snlheiently large to admit a quill, 
about half an inch below the corners of the mouth, 
which has the effect of depres.sing the under lij), and 
keeping the niiouth open. Tlie orifice is enlarged 
from year to year, until it reache.s half an inch in 
diameter; and in more advanced years, is not unfre 
qucntly of a much larger size. Captain Beechy ob¬ 
tained from a native of Schismareff Inlet a finely 
polished jade thA was threifinches in length by an 
inch and a lialf in width, For some time after the 
oiiuration has been performed, it is necessary to turn 
the cylindrical pieces of ivhry frequently, that they 
may not adhere to tlie festering flesh. In time, this 
action becomes Os habitual to thefla as that of turn- 
ing the miwtaches is to a Mussulman. 


WILSON'S SCANTLOMETEII. 

At the recent meeting of the British Association for 
the advancement of Science, n paper was read by 
Mr. J. Scott, Russell, P.R.S., one of .th« Tice- 
prcsidcTits of this section. “ On a New Schnt- 
lometer,” Mr. Russell said this was a oomBinni- 
cation which had been sent in by Mr. Wilson, a 
gentleman of the architectural profession, and who 
unfortunately was not present. The scantlometer i« 
the result of an e ttempt to meet a deficiency which 
exists as to the means of .ascertaining tlie scantlings 
(01 depths and thickness) of timbers used in build¬ 
ings, and which is of Ibis nature :—None but men 
of mathematical acquirements con calculate the 
exact depths, which, in a limber of a given thickness, 
is requisite to' a given span, or the exact thickness 
ncccs.sary for one of a given depth to the same span, 
or the length which may just, with safety, be 
spanned by one or both of a given depth and thiek- 
ness. And for those who have not the advantage 
of possessing this branch of education, there is hut 
one. way of acquiring the capability of determining 
questions of ttiis description, namely, long expe¬ 
rience and observation of what has been sufficient 
ill similar cases. But of those who have occasion 
for such knowledge, the portion who haw thus 
overcome the want of the more legitimate method is 
considerably the smaller; and the remainder, con¬ 
sisting, perhaps, chiefly of the rising generation of 
eui pentera, but includiug also, in no small degree, 
men following the professions of architecture, and 
heuse surveying, have neither the one way nor the 
other of resolving, by themselves, the true requisites 
in these, frequently recurring cases. It is mainly 
for the UFK of these, then, and also to obviate the 
necessity for calculation, to tliose who solve their 
questions by that means, tliat this contrivance is 
iiilciided. lliis instrument has been invented for 
giving the scantftigs of joists and rafters only, 
these having a relation to each other, and being of 
more freqi ent occi rrcnce than the other timbers in 
carpentry, but for which similar provision can with- 
•out difficulty be made. It consists of two dia¬ 
grams or scales, both of which are generally 
wanted; the upper one compi'chends timbers of 
the nniumnm ttiicknoss and maximum depth, em¬ 
bracing btarings up to 25 feet; tlie lower one gives 
equivalent scantlings from*tlie minimum up to the 
niaximum of tliickncss. 'The scantlings given had 
in view the joists of dwelling-house floors, and 
rafters carrying uiedinm sized slating, the material 
|ir, the distenre asunder 12 inches, and the rate of 
weight sustained supposed to be similar in all cases, 
and diffused uniformly throughout. In the diagram 
which wiw exhibited, the base line of thc»upjftr 
scale slievied what should be the respective depths of 
level joints of the thickness of an inch and a half, 
for hearings, up to 25 feet, the concentric curves 
bringjng the bearings which were set out on the 
right-hand boundary line, to naeasure on the scale 
of inches. The eradiating thread gave, on the same 
principle, the depths of sloping rafters of like thick¬ 
ness, to any pitch up to 60 degrees, the point of 
intersection with the concentric curves of bearing 
shewing the measure on the scale of inches pro¬ 
duced upwards. It would be remarked, that the 
higher the pitch of the rafter, the less il its depth 
to the lame bearing; the principle of this would 
at once be understood when it was remembered 
that the load bring a downward pressure, the cross 
section of the timber was to be considered ver- 
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tically, not at right nnglrs to its inclination. The 
mode of using the lower scale was explained by an 
example. .Siippo'e that in seeking the scantlings 
for a 1C foot rafter of the jiitch of 25 degrees, to 
which the upper scale of inch-aiid-half thicknesses 
assigns a depth of 12| inches, they wanted the 
thickness to be 2} instead of IJ, it was quiteiie- 
ee.ssary to slide the vertical scale of inches till 12} 
roirieidcd with the left-hand termination of the 16 
foot curve, and they found that the interseetion of 
the latter with 2} inches of the scale at the top 
produced downwards, wa.s at the level of 11 inehr's 
on the vertical scale, and which wa.s tlie equivalent 
depth rciiuired, 

Mr. Scott Russell said tlic dc.scription of this 
instrument was given in a simple and intelligent 
manner, and with perfect accuracy. For the pur¬ 
pose of ascertaining the scantlings of timbers this 
was an exceedingly practical and useful invention. 
It was, in fact, a mathematical calculation rendered 
mechanical, and whilst it would he found advan¬ 
tageous to those who were not niathcniaticians, it 
would also assist those who were, ascertaining whe¬ 
ther their calculations were right. 

The Chainnan and t>ir Tliomas Deane also ex¬ 
pressed their approval of the invention, the latter 
gentleman moving a vote of thanks to the author, 
which was carried by acclamation. 

NEW CEMENT FOR BUILDERS. 

Mr. Austin, of Hatton Garden, ha.s recently taken 
out a patent for “ a new ujethod of glueing or <jp- 
menting certain materials for building and other 
purposes.” The mode of maiuifaetiiring and ap¬ 
plying it is thus described iu^hc sjiecifieation .— 

‘‘The eemeut used by the patentee is made by 
mixing India-rubber with eold naphtha, in the pro¬ 
portion of eight ounces of India-rubber cut into 
small pieces to eael) gallon of r aphtha, stirring it 
from time to time until the India-rubber is dis¬ 
solved ; then to one part by weight of this mixture 
two parts of lac are added, and the whole is tho. 
roughly blended together by the application of heaty 
accompanied with occasional stirring. Whc,n greater 
elasticity is requiivd, a larger projiortion of the 
India-rubber solution is used; if greater hardness 
is necessary, a larger proportion of lae is Sinployed; 
and where the liidia-eabber would be liable to 
injury from gre.at oxjmsurc and pressure, a much 
less proportion is used, and it is sometimes dis- 
pensed with altogether; nsphalte, pitch, or resin, or 
other materials of tliat nature, may in some in¬ 
stances be substituted for the lac. 

‘‘ The materials for building purposes to which 
this cement is applied are slate, tiles, stone, glass, 
and metal plates. When being Used, the cement is 
kept in a heated state in a dish or vessel containing 
a narrow trough, termed a stamper, which slides up 
and down therein between guides; the slate or 
other material is brought to the heat of 150 degree.s 
Fahr., and placed upon a dish, and the stamper 
being then raised, imprints or stamps a margin of 
cement thereon. The requisite margins of cement 
for forming overlapping joints being thus applied to 
the slate or other material, the cemented portions or 
margins are laid in contact witli each other, and in 
a short titne become firmly united, forming water¬ 
tight surfaces. Sometimes, to expedite the priwess, 
a coating of naphtha or other spirit that will act 
upon the cement, or a solution made by dissolving 
the cement in naphtha or other spirit, is applied to 


the cemented portions or margins. Tlie cement 
may also be used for securing the above materials to 
the building as well as to each other. 

‘‘ The patentee connects pieces of glass together . 
with the above cement when making skylights, con¬ 
servatories, frames for horticultural purpo.ses, &c., 
he also cements slate, stone, metal, and manufac- 
^.urfd clays and cements together, or to wood, or to 
woven and other fiibrie.s, and woven or other fabrie.s 
to wood, for building and other purposes ; he like¬ 
wise cements pieee.s of leather together for making 
boots and shoes, and hose or pipes for fire-engines; 
also leather and cork together, or to wood, metal or 
woven or other fabrics, and woven or other fabrics 
to wood for the manufacture of trunk.s, portman¬ 
teaus, packing-cases, and other purposes. When 
joining these materials, the parts must be dry and 
free from dust, and should be warmed previous to 
receiving a coat of the cement, in order that it may 
not he chilled at the moment of apidication. If the 
joint is to be made at once, the parts must be expe- 
ditioiusly put together and pressed, as the cement 
rapidly loses its heat, and becomes solidified, but 
the junction may be effected at any subseqmint period 
by the application of heat, or the spirit or solution 
before described.”— Neioton’x Jotirtial. 


^ VARIETIES. 

A New Mineral Manure. —TJhis rare and curious 
mineral phosphorite, proposed ft be used as a in.i- 
nure, is thus adverted to by Profft.5or Daubeny in a 
verbal account of the Natural HfVory of .Spain, 
which he recently .submitted to the Ashmolean So¬ 
ciety of Oxford. The chiyslate at Lagro.ssan, near 
Truxillo, efintain.s a vein of phosphorite, first noticg»’ 
from its jihosphoreseent projierty by Bowles, and 
afterwards determined to consist of phosphate of 
lime by Frout. The latter chemist n-ported that 
entire hills were composed of it, and this erro¬ 
neous statement becoming cun cut, gave rise to the. 
idea that it might be made available for manure, as 
a substitute, for boiiea—the chief fertilUsing prin¬ 
ciple in which is the phosphate of lime. Tlie mine¬ 
ral occurs, however, only in one solitary vein, 
which is indeed often as much a.s ten feet wide, and 
may be traced along the surface nearly*tti'*> tnile.s 
the vein is by no means a pure phospliate, hut i.s 
largely intermingled with quarts and other rocky 
subsUnces. Besides the phosphate of lime, it con¬ 
tains about 14 per cent, of flonde of eideium, lus if 
it were intended to provide a malarial which enters 
as a constituent into the bones of animals both of 
this and of a former age. 3^ic bones of the cow 
contain 55, of the horse 67)^nd of the sliecp 70 
per cent, of phosphate of lim^ and as this material 
is derived from the food on which the animals live, 
it is indispensable that it be present in the soil in 
which the vegetables grow. Bone-dust, and other 
manures that yield pho.sphatc of lime, are both ex¬ 
pensive and limited in supply; hence the import¬ 
ance originally attached to the discovery of ‘‘ entire 
hills” of phosphorite. 

Important Improvement in the Mant^vciure of 
Iron. —Mr. Rogers, of Nantyglo, the discoverer of 
the black band, has, we understand, recently made 
an improvement in the manufacture of iron, by the 
discovery of a new “ flux,” which will almost en¬ 
tirely supersede tue use of limestone, and diminish 
the general cost cf making twenty per,cent. The 
quality of the iron will be materially impro.rcd, and 
be the means of saving an immense quantity of coke. 
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7% tAe Editor the Magazine gf Sdenee. 

Sia. 

Having invented a small machine for describing 
the figure of an oval on paper or other materials, 
by a simple combination of mechanism, and which 
can be made of wood at a trilling cost, I thought I 
could not do better than send it for insertion in 
your valuable and interesting Magaslne, to which 
I have always been a Subscriber; this being the 
first I ever sent to any Magazine, by your inserting 
it, it may give that encouragement to my inventive 
faculties t^ most likely 1 may have again in a short 
time to trouble you with another communication. 

Enclosed in this sheet you will find a rough draw¬ 
ing of the machine; the explanation is ns foll<Ms: 

The large wheels ABC and D E P are two inches 
in diameter, and each of them are mounted on a 
frame, G H I, whose width is one inch, depth one 
inch, and the length is regulated by the size of the 
wheels. Round each of the large wheels there is a 
small grove to admit a thin catgut cord, and round 
the small wheel, J (which can be made of a reason¬ 
able size), there are two grooves to allow the cord 
to pass twice over the surface on the same side. It is 
])lainly to be seen that with the large wheels, both 
being of the same size, if one is turned the other 
must go round in the same line, and the small wheel 
carries the cord out of the way so that it does not 
interfere with tlie rods that form the oval; perhaps it 
would be better if, instead of beingworked bya catgut, 
it were worked by a train of cog-wheels, which would 
not be apt to slip : on the wheel D £ F there is a<-. 
brass slot, whose sides are shown by A B C D; the 
inner edges are bevelled inwai'ds, so as not to allow 
the brass slide B to come out, &ut to move easily 
from the edge of the wheel to the centre as required. 
The wheel ABC is fitted upon tlie hammer. 
The slot is shown by the letters E F G H. Fig. 3 
explains the minute construction of4he brass slides. 
A B is a section of the brass slot, and C is the slide 
which admits a pin E with a screw thread on the 
end of A, so os to,'fasten the slide on any part 
of the slot either nearer or farther from tlie centre 
of the wheel. O is a loose washer, so as to keep the 
lever R from injuring the thread of the screw. The 
lever R, which is shown in figure 1, has a hole 
drilled through the end of it, so as to allow ibe pin 
£ to go Birongh it, and then the line R will move 
easily about it. Both of the wheels are fitted up 
with these slides. Proceeding from the sUdes are 
two rods, one for each wheel, which rods terminate 
a little beyond the point K; this part is explained 
by figure 2. There are two pieces of square 
brass Z and M, which are connect^, and yet more 
inde^dent of one another; this* is effected by a 
pivot or screw connecting them. Ibrough (he square 
piece, of brass are two square boles so as to admit 
the rods R'R. Ibese rods are fixed to the squares 
by screws O and N. From the bottom of jihe 
squares there is a hollow tube to fix i|t it a black 
1^ to trace the figure. The rorla R R are to be 
lengthened about two inches from the point where 
they mer4, so that when the slide is put near the 
centre of the wheel, there wUl be sufficient hold at 
the junction K. We will now proceed to show the 
manner in wUcb the machine is to he set, so as to 
describe any size of an oval, providit^ thp diameter 
of the wheel will admit the size of the oval. To 
speak plainer, that is to say, if the long diameter of 
the oval had to be six inches, the wheel ought to 
ho seven inchea-; and if the oval requires to be made 


larger, the wheid itself should be a trifle larger than 
the oval required. In the present drawing the 
wheel A B C is for forming the transvcise diameter, 
and tlie wheel D E F the congugate diameter. The 
oval which I have described is one inch and an half, 
in its longest diameter, and, consequently, the slide 
is set half of that from the centre of the wheel, 
w]0ch is six-eighths of the radius; the short diameter 
of tho oval is one inch, so thi^ slide is set one inch 
and a half from the centre of the wheel; and what¬ 
ever size of an oval is wanted, half of the diame¬ 
ters should be taken, and set on their rcspeo( ivc 
wheels. The starting point is always at K, and the 
rod R R of the wheel ABC is put in a parallel line 
08 near as can possibly be guessed ; and then the 
other hand is allowed to take its chance as to what 
angle it may form with the other. If care is, not 
taken in this respect, the oval will not be mai'ked in 
a parellel position, IthiiA from the explanation given 
you will be able to understand the principle of it. 
1 do not follow tho^business of a mechanic, being 
the very opposite to if: bnt I am fond ot passing 
my leisure hours in inventing, and no doubt you 
will think 1 have given a tei&ous detail of it; but 
you can shorten it at your will. All that I desire 
is to make you fully acquainted with the ])laii, 
leaving you to explain it in a far better innihicr 
than 1 am • capable of, I am at present trying to 
form a similar machine to deseri? e the puroliulic; 
if I succeed I will forward it to yoi!? 

I am yours, 

' Very respectfully, 

J. P. J. 

ok PAPER HANGINGS. 

BY Ma. CI>WT,\V. 

Read brfore the Decorative Art Sociele on the 

9//, fimiaut^ 

Among the many articles of British inaniifaetiiro 
that lay claim to our attention, few are of more im¬ 
portance than that denominated “ Paper Hanging,” 
and few have received less of the requisite care and 
1 study. Not only is it of importance in a commercial 
point of view, but it must be considered in some sort 
as a vehicle fur the advancement and cncour^emeut 
of the fine arts of the country. 

The art of ornamenting the walls of apartmenty 
has been in Use from a very distant period; among 
the ancient Egyptians the pictorial representations 
on the walls of their tombs may lead us td* suppose 
that their bouses were decorated in similar man¬ 
ner. Among the Greek scttlery in the south of 
Italy d^orating the interior their bouses was 
paid great attention to; and the rains of Pompeii 
and Herculaneum attest that the art was highly 
cultivated there; some of these designs, though 
waiting in artistical skill, yet possesses remarkable 
brilliancy of colour. The bouses of the "rich patri¬ 
cians of Italy present numerous specimens of beau¬ 
tiful decoration ; and the arabesques of Raflaell, 
and the rest of the Roman school, are perhaps the 
finest productions of this kind in the world. 

Tapestries; as coverings to walls, krere in great 
use for many centuries in Eorepc, and among the 
Eastern nations were known at a very remote period. 
Most tasteful and beautiful designs were employed 
in their manufacture: and the refined taste of Athens, 
and the talents of the first Italian artisfs, were called 
into requisition to furnish models from vihicb to 
work these patterns ; and those invaluable car'foons 
of Baffaell at Hampton Court, shew us how parti- 
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cttlar they were to procnre the best designs and 
finest specimens of art to decorate and ornament 
their walls, a strong contrast with the character of 
taste of the prej^ent day. which is content with the 
productions of inferior artists whose taste and judg. 
ment have never been properly cultivated, and, ex- 
cept in some few instances, are totally deficient in 
those principles of true art which have been tie 
study and direction of all who have arrived at excel* 
knee; and without a knowledge of these principles, 
no manufacture in which taste is required will ever 
reach even the length of mediocrity. 

The capabilities of paper suggested the idea of 
applying it to the purposes of hangings for rooms, 
and though it has only been in use for little more 
than a century, it is nearly two hundred years since 
it was first applied to that purpose; and it has been 
used as a substitute for almost every other species 
of decoration. The varieties of subjects imitated in 
j>aper-hanglngs are very comprehensive, and suc¬ 
cessful attempts have been mdlb to adapt them to 
the representation of architecture, sculpture, and 
painting, as well as arabesque designs, ornaments, 
and flowers. At first the aim seems to have been 
directed to imitations of tapestry, and to produce 
this, a material called flock was employed, a kind of 
womlen cloth chopped small with a machine, strewed 
lightly willi the finger and thumb over She paper, 
on which a patte^'i had been previously drawn with 
fat oil or varnisp, and the different colour and tints 
being carefu’'/ blended, an appearance of tapestry 
was thus obtained. This method is said to have 
first originated in England, and was invented by 
.Jerome Lunger, who obtained a patent for it during 
*tlie reign of Charles I., dated May Ist, 1634. We 
find, however, according to an old French work 
that a irihnufacture of tliis kind was succeeded by 
his son, and who continued tlie business for fifty 
ye.ars after, with great success. Originally the ma¬ 
terial was of an extremely coarse description, and 
the flock projected considerably from the paper. 

At Hampton Court specimens of fhe early pro¬ 
ductions may still be seen, mostly painted over in* 
distemper, but the pattern can be distinctly traced. 
I kar>'4)een enabled to procure a specimen of flock- 
paper which I am assured is not less then 110 years 
tfid; in this the surface is very coarse, altliough a 
great improvement upon the older fabrics. * 

In th^ reign of Queen Anne, paper-hangings were 
largely imported from China, and continue in fashion 
down to the f)re8ent day. These hangings, though 
the Outlines miK be executed with stencils, are 
almost wholly do^ by hand, the colours of which 
are very rich and brilliant, exceeding in beauty 
almost anything we can produce in England. 0r. 
Ure states that the idea of paper-hanging was bor¬ 
rowed fr^ the (/'binese, among whom it has been 
practised from time immemorial. It is curious to 
observe how systematically the Chinese have ad¬ 
hered to the same patterns and devices to be seen 
among the earliest drawings of that remarkable 
people; we 4o not find the least , advancement from 
the remotest period tosthe present time. 

Mr. Jackson, a iBanufacturer of paper-hangup 
at Battersea, published in the year 1754, a work on 
the invention of chira scuro, and the application 
of it to paper-hanging, with 4 >iints in illustration. 
This b^k was probably used as a sort of advertise¬ 
ment of his own manufacture, and contained many 
just and well-sustained remarks, shewing a culti¬ 
vated and well-directed taate. He proposed, instead 


of adhering to the old syatem (fbr It eeems that pa¬ 
per-hanging had reached some de|^ of perfection 
even then*, to employ sul^eott of Sore interest than 
the mere repetition of floeers and onwnente, ▼Woh 
prevailed so much, that instead of a ifmdpal, 
u they were, they should be meWly ah eU^uit B»x- 
iliary to designs of more dignified charabtwf .:aei fut 
instance, copies of the most c^brated obMaih Jntb. 
jects, statues, and landscapes; be remarkiv 
the persons who eould not purchase Oie shihiei 
themselves, might have tiiese prints in thcat placetr 
and thus gratify the taste of the possessor, it 
not seen in the expense of the article, bat in (he se¬ 
lection.’* 

In speaking of the vulgar and gaudy patterns 
firequently selected inst^ of tasteful and hanno- 
niouB designs, he says, “ Persons who prefer the 
unmeaning paper so generally met with to those 
done in this style, would prefer a fan to a picture of 
Roffoell, Carracchi, Gaido, or Dominiohinoand 
those who choose the Chinese manner ought to .ad¬ 
mire, in pursuit of the same taste, crooked, 
disproportioned, and ugly, in preference to the 
straight, regular, and beautiful.” 

It is by this very means of ill-judgment in fur¬ 
nishing apartments that the true taate of the person 
is untl^kingly betrayed; those litHe and seemingly 
distant things offer the clue which leads to dUoover- 
ing the whole mind, and undoes, perhaps, all that 
character of being a true judge of Uic polite arts, 
which they are so fond of establishing. It seems 
^impossible that any mind truly formed can, without 
distaste, bo capable of letting such objects in upon 
it through the eye; where the internal senses are 
well-proportioned sftd just, these monstrous objects 
of the external must be displeasing and offensive. 
In that breast where the softer sensations of huma¬ 
nity are in any particular degree, the love of beauty 
generally accoo^anies them, and the approbation of 
natural objects is the proof of these sehsationB ex¬ 
isting in an individual, al ^e contrary taste is of 
the ill formation or perversion of that mind which 
approves of preternatural appearances; there is a 
close analogy between the love of beauty In external 
objects and a mind truly disposed to feelings of 
all tli^ softer and most amiable sensations. 

The prevailing nnfb|fnded idea that the English, 
as a people, are inferior to other nations in the ta¬ 
lents for artistic design and invention, are, I am 
very glad to observe, fest being ovatumrf by proofs 
that we are quite as capable, end in some instances 
more so than the artists of other countries, of pro¬ 
ducing designs of exquisite taste and workmanship. 
And I may here mention that the encouragement, 
given to the art of design by the rebuikteg bf the 
Houses of Parliament, is in every way prsisewortiky, 
and will give an impetus to native art it has never 
received mace the days when tiie rqyal patronage 
was displayed on the very same spot, daring the 
reign of Hgisry HI., six centuries ago. It is some¬ 
times necessary to bring to the reoolleotion of those 
cavillers at British talent that, in many of the arts 
of design, we have fer outstripped OUT contemporary 
brethren on the Continent.' Among our early Saxon 
progenitors we find that they attains to higher pro¬ 
ficiency in the art of MS, iUnmitution them any 
Continentel sriiool. It is proved by early record 
that painting in oil was practised in England 200 
years before the time of Van Eyke, who is called 
the inventor of it. And it is weU known that until 
lately the French were far inferior to ns i» orauntn- 
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tal work. Why, then, do we now find that we are 
obliged to confaia their anperiortty in tl^s branch, 
when we know that patterns of paper •hangings (and 
I hare myself seen them) exist, manufactured sixty 
years ago, equal, if not superior, to those executed 
i n Prance at the present day ? S^eral of the blocks 
used in the production I have also seen, and their 
beautiful workmanship far exceeds those in use for 
present purposes. 

It is true that until within the last ten years a 
noxious tax, imposed during the time of Queen 
Anne, weighed down the spirit, and clogged the 
energies of the manufacturer; but the want of a 
proper national school of design was the grand evil, 
and kept in embryo the latent genius of English 
youth. These difficulties, it is pleasing to notice, 
are fiist being overcome; and I hope soon to find 
our English name, proud as we all are of it, spoken 
of, not only as retaining its ancient glory, but being 
a pass.word to all other nations for all that is ta- 
tented and taet^l, os well as for all that is noble 
and honourable. 

Aboutthe year 1786, a Mr. Sherringham threw a 
new feature into the manufheture of paper-hanging. 
This gentleman, who had spent many years on the 
Continent, returned about this time to England, 
and established a business in Great Marlborough- 
street. His enterprising spirit and refined taste led 
him to engage a nulnber bf artists of first-rate abi¬ 
lity—such men as Jones, Boileau, La Briere, and 
Fuxili; be was thus enabled to infuse into the art a 
style which for beauty and graoe was not equalled* 
before, nor has since been surpassed. Sherringham’s 
prodnetionB were, indeed, characteristic of the true 
principles of art. From this esttblishment emanated 
the leading decorators of the present day, and the 
first houses in London built their fame upon the 
foundation he had constructed. Sherringham was, 
indeed, the Wedgewood of paper-stainers. 

About this time the Messrs. Bchardt, who had a 
manufactory at Chelgeaf produced designs of most 
exquisite workmanship. Besides the mode gene- ^ 
rally in use, they adopted a method of applying 
engraved copper.plates, to form the outlines, and 
by an underground of silver and gold, worked up 
by hand in varnish colours, effects of thg most 
beautiful kind were obtained; they were highly 
illustrative of the English talent when properly 
applied. ITseir well-directed taste, their eager de¬ 
sire to advance as much as possible their under¬ 
taking, their steady endeavour to adopt the most 
beautiful patterns, and their determination to get 
them in the best manner, ari lessobs for some of 
our modem paper-stainers which it would be well 
for tbem^O take to heart and learta, for they not 
only depreciate tiieir own taste by producing, as in 
many cases they do, patterns whkm they are almost 
ashamed of wim finished, but the character of the 
country suffers, and they lose the opportunity •of 
improvement, vdiile they prevent in Vgreat mea¬ 
sure the encouragement that would otheru^e be 
bestowed. 

The' establishments of these gentlemen, thou^ 
conducted with laudable spirit and enterprise, were 
destined t6' sink as they ^d risen; and the spirit 
of erniBSitiim'inded with them, 

Fro'tt'^hat time p^er-staining m England kept 
on in itS'^^ddeh path without much improvement, 
and without increasing taste. 'Hie French took up 
the ^nnd that we had left, and their manufactures 
were to- every Way encouraged by the gov'crument 


of Napoleon, and they reached that standard of 
perfection their industry and perseverence so richly 
merited. But it is true, while speaking of the 
ability of the French in comparison with ours, and 
of their continuing in the road we had prepared for 
them, they had no such difficulties as we to contend 
vrith. 'While a heavy tax was laid on our produc- 
tmns, cheirs were entirely freq; while their govern¬ 
ment gave them every facility, we had to fight our 
battles singly, and at our own hazard; while they 
had the best designs of great and illustrious men 
continually before their eyes to improve, and, in 
fact, create a taste, we were without any advantages 
of the kind, and had to depend solely upon our own 
resources. 

Academies were instituted in France at which 
every branch was cheaply taught—our'. School of 
Design has only been in existence a few years. 
Still, with all these difficulties and drawbacks, we 
have kept on amazingly, and improvements from 
time to time have Vben issued, particularly among 
the minor branches of the art, which were formerly 
in a very low and wretched state. 

I trust that nur time has not been ill-spent in 
speaking of what our trade has been in comparison 
to what it is now, and how much is yet requirp.(l to 
be done. To urge, that the example of those who 
have ereclfd their temple of fam| almost upon tlie 
ruins of ours should cause a spiii^t of inquiry into 
the means to be employed in attaint our lost po¬ 
sition. It is not for me, ns an burnt.individual, 
to point out any project by which this great deside¬ 
ratum is to be accomplished. The increasing faci¬ 
lities which vre are every year receiving, and the 
attentiou that seems devoted to the fine arts at the 
pre.sent day, should also be an inducement to draw 
some, important attention to the system of im¬ 
proving paper-hangings in England. 

If we cast our eyes towards the French, as our 
principal competitors, we find that the methods in 
practice here are precisely the same as they have in 
use: that in the mechanical branches we are supe- 
' rior, and the colours we employ are far more du¬ 
rable; that one time we equalled their productions 
of the present day, and the only differen»» J-Sat 
exists is our want of proper artists and of course 
proper Jnstructors to edueate them for the profes¬ 
sion. While they employ (os did our former 
manufacturers) men who understand thsi princi¬ 
ples of design and the harmony of colouring, and 
who make it their aim to unite evefy beauty with 
taste and cultivated judgment, j J tiirow ail this 
important branch upon persons who, to gain a scanty 
living, require to unite the two professions of designer 
and dealer in block-cutting. 

It is not tp be expected but that those men will 
throw off a number of patterns of raoj|t inferior 
quality; they cannot he supposed to pay the at- 
toncion which is required to produce good work, 
nor have they ever had the means of educating 
themselves sufficiently to enable them to equal work 
which is the result of careful and. indefatigable 
study and practice. This shews a great want of 
encouragement on the part of the English manu- 
fheturers tliat we must hope to see remedied: The 
designer in England is not deemed the man of talent 
—the man of genius-i-who is looked up to as pos¬ 
sessing great and superior abiiities, whose^ refine¬ 
ment of mind ensures him respect and hqnour 
wherever he goesno, he on whom the manufac¬ 
turer depends for his success in trade—he on whom 
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dcTolves the important task of creating from his 
practice or mind beautifal forms and elegant combi- 
nations, it is a melancholy fact, is paid less for his 
labour than the mechanic that is merely employed 
to print the pattern after it is prepared to his hand 
who has no necessity for thought, nothing but that 
which is witliin the power of common animal strength 
to ew-rt. • 

GARANCINE. 

A PATBNT has lately been granted to Frederick 
Steiner, of Lancaster, f jr an invention of a new ma¬ 
nufacture of certain colouring matter, called Garao- 
eine. 

This colouring matter is manufactured from refuse 
madder, or madder which has been previously used 
in dyeing; such madder having, prior to this inven¬ 
tion, ordinarily been thrown away, as spent, and of 
no value, and the said coloring madder, called Ga- 
raheine, having been produced her^fore from frc.sh 
or unused madder. The manner m canying the in¬ 
vention into effect is as follows:—Outside the build¬ 
ing in which the dye-vessels are situate, a largC'filter 
is formed, by sinking a hole in the ground, and 
lining it at the bottom and sides with bricks, with¬ 
out aiij mortar to unite them. Upon the bricks a 
quantity of stones or gravel is placed, and qyer the 
stones or gravel common wrappering, such as is 
used for sacks ; b^'a' the bricks is a drain, to take 
otf the water whioJPpasses through the filter. In a 
tub adjoining litter, a quantity of dilute sulphuric 
acid, of about the specific gravity of 1’050, {water 
being 1‘303,) is kept. Hydrochloric acid will an- 
the several purposes for which snlpliuric acid 
is used i but the patentee jirefcrs sulphuric acid, as 
more ecoiiomieul. A channel is made from the dye- 
vcsscLs to t.fle filter. The madder which has been 
' niiployed in dyeing, and which is in the state con- 
sideit'd as spent or refuse madder, L run from the 
dye-vessels to the filter ; and while it Is so running, 
a jiortion of the dilute sulphuric acid, su^cient to 
clmiige the colour of the solution, and the undis¬ 
solved madder, to an orange tint or hue, is run in, 
and mi.aed with it. This acid precipitates the colour¬ 
ing maKi,; Which Is held in solution, and prevents 
tlie nndissolved madder from fermenting, or other- 
wi.«e Recomposing. When the water has drai»ed 
from the madder, through the filter, the residuum 
is taken froncBoff the filter, and put into bags. The 
hags are then placed in a hydraulic press, to have as 
much water as po.ssible expressed from their con¬ 
tents. In order to^j;«'ak the lumps which have 
been formed by compression, the madder, or resi- 
di.iim, is passed through a sieve. To five hundred 
weight of madder, in this state, placed in a wooden 
or leaden cistern, one hundred weight of sulphuric 
acid ot contraeitie is added, by sprinkling it on the 
, madder through a leaden vessel, similar m form to 
the ordinary watering-can used by gardeners. The 
niadder is then worked about, so as to mix it inti¬ 
mately with the acid. In this stage the marlder is 
placed upon a parforated leaden plate, which is 
fixed about five or six inches above the bottom of a 
vessel. Between this plate and the bottom of the 
vessel a current of steam is introduced, by a pipe, so 
that it pa.sses through the perforated plate, and the 
madder which is -upon it. Durinfl this process, 
which occupies from one to two hours, a substance 
is produced of a dark brown color, approaching to 
a black. This substance is Garancine, and insoluble ' 
carbonised matter. It is next thrown on the floor 


to cool; and, when cool, is plac^ opmi i fiifee^i^ad 
washed with clear cold water, antB the^watn# paraw 
from it without on acid tg|te. The Mbstamp ia 
put into bags, and subjected to hydraulkt 
it is next dried in a stove, and ground to «. fiap pov* 
der under ordinary madder stones, and ^terwiddt 
passed through a sieve. In order to neutrsMsOnny 
acid that may remunpfor every hundred trtigfaiC; 
this substance, from four to five poun^of ottfboopto 
mixed oi soda,in a dry state, are added, sndintiiQUttci^ 
there witi); the Garancine in titis state is ready for tuMK 

NEW MODE OF SILVERING OLA^ 

In p. 103 of our Magazine, a alight notice i* 
of Mr. Drayton's new method of sjlvaing looUng<- 
glasses, mirrors, foe., we now subjgin the particulani 
of the process os described on the patent which that 
gentleman has obtained, it consists in depositing sil¬ 
ver from a solution, upon glass, by de-oxiditung the 
oxide of silver in solution, in such a manner that the 
precipitate wUl adhere to tiie glass, without the latter 
having been coated with metallic or other substanaes. 

A mixture is first made of one ounce of coarsely 
pulverised nitrate of silver, half an ounce of iqiirits 
of hartshorn, and two ounces of water; whichr after 
standing for twenty-four hours, is filtered, (the de¬ 
posit upon the Alter, which is silver, being preserved) 
and an addition is made thereto of tiiree ounces of 
spirit, (by preference, spirit of wine,) at 60° ifoove* 
proof, or naphtha; from twenty to thirty drops of 
oil- of cassia are then added; and, after remaining 
for about six boars longer, the solution is ready for 
use. The glass to be silvered with this solution 
must have a clean anil^olished surface; it is to be 
placed in a horizontal position, and q waU of putty 
or other suitable material formed around it; so that 
the solution may cover the surface of the glass to 
the depth of from afi eighth to a quarter'of an inch. 
After the solution has been poured on the glass, 
from six to twelve drops of a mixture of oil of cloves 
and spirits of wine (in the proportkm one part, by 
measure, of oil of cloves to ^ee of spirits of wine) 
are dropped into it, at different places; or the di¬ 
luted oil of cloves may be mixed witil. the solution 
before it is poured upon the glass : the more oil of 
cloves used*, the more rapid will be the deposition of 
the silver; but the patentee preters that it should 
occupy about two hours. When the required depo¬ 
sit has been obtained, the solution ia poured off; 
and as soon as the silver on the ghus is perlhctly 
dry, it is varnished with a composition formed by 
melting together eqpal quantities of beea’ wan and 
tallow. The aoluuon, alter being poured off, i| 
allowed to stand for three or four day8t;ia smloae 
vessel; as it still contains silver, and maybe again 
employed after filtration, and the addition of a ss¬ 
ent quantity of fresh ingredients to supply, the plgee 
of thoB^ which have been used: the patentee state*, 
that, by experimtttt, lie has ascertained foa^t.lfoont 
eighteen grains or nitrate of silver, are uied^.^.eaoh 
square foot of glassy but the quantity of SpMt vaHas 
somewhat, as its evaporation deiiende the tem¬ 
perature of the atmosphere, and tiie duntion of tha 
process. 

If the glass be placed in an inoihied, 0 | even a 
vertical position, and the suefoee covered OVCT, leav¬ 
ing a narrow space for tlm sphitioa between the sur- 
foce of the glsss and the cover, whidi. fits ^ose, 
then, by using spirits: without taster ia foe miztiue, 
the object will be accomplished. By the additian 
of a small quantity of OQ of carraway or thyme, the 
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color of the silver may be varied. The oil of cassia, 
purchased of different monulacturera, varies in qua¬ 
lity ; therefore, it, on bei^g mixed with the solution, 
mitet be filtered jirevious to use. 


FIBROUS MATERIALS FOR COVERING 
ROOFS, Ac, 

Mr. James Napier, of H#xton, has succeeded in 
effecting improvements in preparing or treating fa¬ 
brics made of fibrous materials, for covering roois, 
and the bottoms of ships and vessels, and other sur¬ 
faces, and for other uses, and for which a patent has 
been obtained. The invention consists in coating 
or incorporating with metal, by electro-deposition, 
fabrics made of fibrous materials, such as linen, can¬ 
vas, woollen, sil^, calico, cord, thread, rope, paper, 
pasteboard, felt, &c. The patentee does not confine 
himself to any particular mode of conducting the 
process; but he describes some methods which he 
has employed, dividing his description into two 
parts, viz., the preparation of the fabric, to give it 
u conducting surface; and the deposition of metal 
thereon by electricity. 

In the preparation of the fabric, the patentee em¬ 
ploys any of the well-known methods, of reducing 
the metal on the surface, but he prefers to use the 
following methods, which he claims as his inven¬ 
tion :—Plumbago or black lead is made to adhere 
• to and enter into the interstices of the fabric, by 
grinding it very fine, agitating it with water, and 
immersing the fabric therein; and, in some ceases, 
the fabric may be boiled in it. A compound of 
iron and zinc is produced by subjecting a mixture 
of pieces of iron and zinti, for some hours, to a 
temperature just below that at which it distils, in 
an iron vessel, closely luted, with a pipe proceeding 
therefrom, a.s is usual in distilling zinc; a cry.stal- 
line compound is thus produced, which is ground 
into fine powder, and mixed with the black lead ; 
and, as tliis compound readily reduces many metal¬ 
lic salts, in consequence of its affinity to oxygen, it 
is very u.seful in obtaining a metallic surface. An¬ 
other method of obtaining a metallic surface on one 
side of the fabric, consists in attaching plates or 
other pieces of metal closely to the other side. To 
produce a conducting surface of ('oppef-, the fitbric 
is impregnated with a*salt of that metal, which is 
then reduced by the aid of the liquid termed ylyce- 
rine; any of the substances known as reducing 
agents may be employed for the reduction of the 
metal in the iabric; and it may also be reduced by 
connecting the fabric with a galvanic arrangement, so 
diat the hydrogen generate may pass through it. 
'Another mode of reducing metal, particularly appli¬ 
cable to gold and silver, consists in exposing the 
fabric, which has been impregnated with a metallic 
salt, to the action of a current of phosphoretted hy¬ 
drogen and other gases: the fabric is placed in an 
air-tight ehamber, from which, toe admission of 
hydrogen or ordinary coal-gaa, tm air is ejected, 
uid passes off through a bent pipe, which terminates 
under the surface of the water in a pneumatic ds- 
tern; the reduction of toe metal is then completed, 
by passing phosphoretted hydrogen through the 
obamber. This gas is generated from phosphorus 
and a solution of caustic potash, the surfeoe thereof 
beiag covered with a portion of tether, which, be¬ 
coming voiatized on the application of heat, expels 
the air from the retort, and thereby prevents the 
Gotnbusdon of toe phosphoretted hydrogen. To 
produce a more perfect union of toe fabric and the 


metal, the patentee sometimes introduces or weaves 
thin wires into the fabric, at intervals. Pliosphonis 
dissolved in sulphuret of carbon (which may be di¬ 
luted with turpentine) is also used for reducing me¬ 
tallic salts, with which the fabrics are to be impreg¬ 
nated, after having been dipped in the solution of 
fphoapborus. 

With regard to the deposition of metal on fabrics, 
one method consists in covering a sheet of iron, on 
one side, with a porona diaphragm (using any of the 
materials ordinarily employed in sustaining galvanic 
batteries; but, by preference, a mixture of equal 
quantities of plaster of Paris and Roman cement), 
and fixing the ffibrie on the other side, by means of 
wax, or any otoer substance not soluble in the me¬ 
tallic solution. Two or more sheets, thus arranged, 
are placed in a vessel, containing the solution of 
metal to be deposited, and are connected together 
by wires, which proceed from each slieet of iron to 
the cloth on the next sheet, so as to form a galvanic 
series. The fabric may, if preferred, be made to 
surround a plate, or otnrr suitably shaped piece of 
metal, and be attached thereto by paste, or ocher 
suitable material; which paste may be mixed with 
block lead, or toe compound of zinc and iron, or tho 
finely precipitated metal obtained by the aid of gly- 
cfrinc.^ Another method consists in pasting the 
fabric upon a plate of amalMmatwi zinc or other 
metal, and rubbing the compand of zinc and iron 
upon its surface ; it is then plakM in a suitable me- 
tdlic solution, and attached to zinc plate of a 
galvanic battery, whilst another plate or piece of the 
metal to be de|>osited is connected to tlie copper 
plate of the battery. 

Tlie patentee claims the method of preparing or 
treating the fabrics, herein described, by impregna¬ 
ting and covering them with metal bt metals, by 
electro-deposition, so as to obtain a material, which,' 
on account of its lightness and other valuable pro¬ 
perties, is pecoliarly suitable for covering roofs, and 
the bottoms of ships and vessels, and other surfaces, 
and for many other useful purposes. 

ON PRESERVING ANIMALS FOR 
MUSEUMS. , 

I HAVE occasionally noticed the defective manner 
intwhich birds are stuffed for museums. Av pre¬ 
sent, I will confine myself solely to quadrupeds; 
and, in my remarks on the very inferior way in 
which they are preserved, I be^ to declare that 1 
make no allusions whatever to any one museum in 
particular. 

In order to prevent the skins from becoming pu¬ 
trid, especially in hot climates, it has alvrays been a 
main object with operators to get the skins dried as 
Rooa as possible. Again, finding toat the skins 
wanted support, they have placed jpside of them a 
hard body of straw, or of tow, or sometimes of, 
wood, by way of a solid foundation, into which they 
might fix their wires. Such a process must effec- 
tuidly destroy every chance of succms. The nose, 
and lips, and ears, &c., of the tpecimen may look 
well for a few days after the operation; but, in the 
coarse of time, they wifi become so hideous, that 
every connoisseur turn from them in disgust. 

These remarks are just. Let ns go and examine 
a stuffed monkfiy, for example, in any museum we 
choose. See 1 its once pouting lips pre shrunk to 
parchment; its artificial eyes are startoeg from the 
sockets; its ears seem like the withered leaf of au¬ 
tumn ; and its paws arc quite gone to skin and 
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bone. It is what it ought not to be: it Is the pro¬ 
duct of a bad sfstem, which ought to be exploded 
in these days of researoh and improvement. But 
liow is this defective system to be improved, so that 
a specimen may be produced, which shall be right in 
all its' parts, durable as the table on which it is 
placed, safe from the depredations of the moth, and 
not liable to injury wh^ exposed to damp ? To ' 
effect this, two things are indispensably necessary. 
The first is, to put the skui of the quadruped upon 
which you are going to operate in a state to resist 
putrefaction, and the attacks of the moth, without 
the use of that dangerous, and at the same time 
i ^efficient, composition, known by the name of ar- 
senatical soap. The second is, to keep the skin 
moist during the time in which you are imparting 
to it the form and features which it is ultimately to 
retain. 

These most necessarypoints are gained by immers¬ 
ing the skin in a solution of corrosive sublimate in 
alcohol; and afterwards, when you are in the act of 
restoring it to the proper form, by touching certain 
parts of it, such us the nose, lips, and orbits, with a 
mixture, one portion of which is salad oil, and the 
other tliree are spirit of turpentine. 

Those who preserve quadrupeds for cabinets of 
natural history seem not to be aware that, after 
the skin of the animal has been token off, there is a 
iiecc.Hsity for some pai'fe of it to be pared down from 
within. Tiiese pa^ are chiefly the nose, the lips, 
and the soles of feet. Unless they be rendered 
thin by the operation of the knife, there will be no 
possibility of restoring to them tliat natural appear¬ 
ance which they were seen to possess in life. The 
iunflt skin of the cars, too, must be separated from 
the outer one, until you come close to the extreme 
edges. Nothing short of this operation can save the 
.:ar from becoming a deformity. 

Every bone in toe skin, to the last joint of the 
toe, next the claw, must be taken out, in order to 
allow the operator an opportunity of restoj'ing the 
skin to its former just proportions. 

The mouto must be sewed up from the inside 
(the skin being inside out when you sew it), begin¬ 
ning ex^ily ,in the front, and continuing the opera¬ 
tion ea^way to toe end of the gape. When the 
skin itetaken out of the solution, it must be filled 
quite full of chaff or sawdust (but I prefer chaff), 
not minding whether the fixr be wet or dry. When 
this has been done, the skin has almost the appear¬ 
ance of an inflatedf bag, quite defideut in feature 
and in muscular appea^gj^e. “ Rudis, indigestique 
moles." It now depend^ upon the skill and anato¬ 
mical knowledge of toe operator (perhaps 1 ought 
to call him artist in this stage of the business), to 
do such complete justice to the skin before him, that 
when a visitor shall gaze upon it afterwards, he will 
exclaim, " That animal is alive!" " Stare loco 
hescit, micat aoribus, et tremit artua!" 

There are now no obstacles, either from without 
or from within, to impede the mrtist’s progress. The 
skin is perfectly free from all chance of putrefaction, 
is quite supple, and will remain so as long as re¬ 
quired. There is no hari^ body indde to obstruct 
the transit of a working-iron; there is not any¬ 
thing in toe shape of wires to prevent him from 
lengthening or shortening the neck^body, thighs, 
and legs, according to his own judgment. 

Now we orSceed to support the skin in any atti¬ 
tude toe artist may wish to place it in. 

Join two pieces of wood in the shape of a carpen¬ 


ter’s gimlet, and of a size^coirespondiag to the size of 
the animal. When you have nearly tilled toe ab¬ 
domen with chaff, introduce tlua maohiner and let 
the shank hang down outside of the fktoi just 
though it were a fifth leg in the cent!* of ^ body,, 
equi-distant from the fore and hind legs. Th»4^ 
leg, or what may be called the shank of the gisil^, 
is of any suffloient length, and is passed tbrough, 
bole in toe table before you, and then fastened wito 
a couple of wedges. By this contrivance you esu 
raise toe animal as high as you wUh, or you ean 
lower it at your pleasure; and the feet wiU just 
touch toe table, without requiring any wire inside 
to support them. I used formerly to put a stick 
into the skin by way of back,bone, with pieces of 
string tied to it at short intervals. These pieces of 
string were passed through the skin, just where the 
back-bone had been; mid toen they were attached 
to a gallows above, which gave an excellent support 
to the skin. But I now prefer the other process, as 
I find it more convenient. 

Every thingj is now ready for the artist to exer¬ 
cise bis ability. 

With a piece of iron, from the size of a large 
darning-ne^le to that of a ramtod (or larger ai^ 
thicker still- if toe bulk of the animal require it), 
aud shaped at one end like a carpenter’s pricker, he 
will push out every part of the skin which ought to 
be pushed out, and then reduce with the end of his 
finger any. part that may be too prominent: having 
already made divers sm^ holes in the skin, with his 
pen-knife, in order to afford entrance to the working- 
iron. 'rhus, a small hole at the top of the head will 
enable him to reach the gose, upper lip, and cheeks; 
another beliind the root of each ear; another under 
toe jaws.; others, again, on the back, that he may 
reach the legs and remaining parts of the body. 
Under each foot tlwra will dso be a hole, to eive 
him toe opportunity of getting at the toes. The 
lips are by far the moat difific^t part to manage. 
The operator must have a working-iron in both 
hwds. One of these will do the work within the 
brad, and the otoer that without i for the lips ijp- 
quire to be re-formed with a beautiful rotu^ty; 
and this can only be effected by means of toe inner 
and the outer irons working in opposite directions. 
Daring the actual operation, the animal need not be 
kept in its original position. A smaller animal may 
be placed on toe operator’s lap: the larger may be 
thrown on the ground, or on the table. Every day 
the nose, and Bps, and orbits ought to be touched 
with the oil aud turpentine, in order to keep them 
moist. At first, after you have used the working- 
iron in every quarter wWe it is required, thermwill* 
be no appearance of a re-fbrmation of the features. 
Nevertheless, in the due course of time, os the.ski;! 
stiffens, the artist will aee toe features gradually 
appear; and every day he will be more .morp 
content Vito bis work. At last the skin ifill iptaja 
toe slightest impr^ion communicated to. it-py tte 
touch of the working-iron. Thus the artist will 
have it ftiUy in his power to reproduce vnii^cs, or 
warts, or hollows, or a smooth surfitoei just as occa¬ 
sion may require. 

The fur will be equally under his command. He 
will raise it, or depress it, according to circuinltances, 
and it will retain the position ever after. 'Ibqs, a 
stuffed cat in anger exldbit a tailof the same 
extraordinary bulk which it does when a dog threat¬ 
ens its existence. 

All animals ought to be well washed in scop and 
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water, with a hard brush, before they we skinned. 
Tills will hare an extraordinary effect in beautifying 
the fur. 

As there are parts of a quadruped's skin which 
are bound down, as it were, to the bone, (at the 
eyes, for example) it will be necessary to pass a 
thread, with a snffldent knot at one end, through 
these parts, and to let the end without a knot hang 
loose after it has been drawn out at the opposite 
quarter. Thus, there must be a thread in the ex¬ 
tremities at die gape of the mouth, and one at the 
comers of die eyes; and others in different parts of 
the body, according to the operator's judgment. 
By pulling these at the end which hangs out, he 
will be enabled to depress the parts into their na¬ 
tural shape. 

The a^ficial eyes must be put in on the first 
day of the operation, and taken out and put back 
again every time the head of the specimen is mo¬ 
delled. 

When all is completed, and the skin has become 
perfectly dry, the artist takes out the chaff or saw¬ 
dust ; aud be finds that the specimen is quite firm 
enough to stand without any support from wires. 
He cuts three sides of a square hole under the feet, 
to let out the chaff; and when this is done he re¬ 
turns the skin to its place. 

A slit must be made in the crown of tlie head, or 
under the jaws to allow him to fix the artificial eyes 
with a little putty or wax. The slit, if properly 
done, will leave no mark on the fur. Walert^nh 
Natural History. 


COVERING METAlis WITH PAPER. 
The folbwing useful invention has lately been pa¬ 
tented by Mr. Benjamin Cook, jun. of Birmingham. 
It consists in applying the elements or principles 
of the invention for which a pateni was granted to 
the present patentee, on the 2.1nd of May, 1842, to 
other purposes than those tlierein contemplated. 
'The former invention wa.s described as consisting jn 
constructing the post-shafts or pillars, and other 
parts of bedsteads, of metallic tubes, and covering 
the same with paper, papier-mftch<i, pasteboard, or 
other simitar material, and afterwards japanning or 
otherwise oraamentingf' the same. Now, the object 
of the present invention is, to apply this principle 
or mode of covering metals with paper or papier- 
mkeh^, and afterwwds japanning them, to a wider 
range of articles. 

The present invention consists in permanently 
coating or covering the surfaces of metallic articles, 
*of various shapes and forms, with paper, papier- 
mftch4, pasteboard, or some other similar material, 
so 08 to form an external surface for japanning, 
painting, or otherwise decorating the said articles. 
A thin sheet of metal is first fastened, in mj conve¬ 
nient manner, into the idiape or form, or nWly so, 
of the article intended to be produced, end then 
covered over with a number of layers of paper, or 
paper-pulp, in the manner nsually adopted b matog 
papier-mftchd articles. Hie thickness of the paper 
coating must depend in some measure upon the (^a- 
racter and size of the article to be coated; but it 
moat ttways be sufficiently tiiick to ^ord a firm 
Iiol4 t0"'ti>ft jimsnning or painting materials to be 
operations of japanning, painting, 
aiiil!&(x>rBtiog, are to be conducted in precisely the 
lante manner as when tlie articles are made entirely 
«f papicNmAdi^, or of plate-metal, as onnmon tea- 


boards, :rayB, dishes, &c., and therefore need not be 
more particuhu'ly described. 

Ihe articles to which the improvements parti¬ 
cularly apply, are such as the following :—viz., 
comi(% poles, rings and ends, curtain pins and bauds, 
finger-plates, window and other cornices, trays and 
^waiters, chimney-pieccs, bread and other bask ets, 
tea-urns, plates, dishes, at^l tureens, dish covers, 
fenders, balustrades, bars, and banister rails, port¬ 
folios, aud other similar articles, which are ordinarily 
mode of papier-niAchf* or metal. 

The patentee desires it to be understood, that he 
lays no claim, under this patent, to the application 
of his invention to bedsteads, or any part thereof, 
that having been fully claimed in the specification of 
a former patent. But he claims permanently coat¬ 
ing or covering the surfaces of the above-mentioned 
articles (bedsteads excepted) with paper, papier- 
mftchd, or other similar materials, which are. capable 
of forming a basis or ground for japanning, paint¬ 
ing, or decorating ; and which articles, when so con¬ 
structed, coated, aud covered, are made to resemble 
articles made of papier-mftch^ only, but possess 
much greater strength and solidity. 


VARIETIES. 

Public Baths and Washhouses in London. —A 
project is on foot, which, if rS^ed, will materially 
benefit a large portion of the'iLoudou community. 

It is proposed to establish baths7y>npled with wash¬ 
houses for clothes, on such a scale as to place the 
comforts of cleanliness within the reach of all. “It 
is contemplated,” says the Spectator, “to begin 
with four foundations, three on the Middlesex,'.aid 
one on the Surrey side of the river, at a total ex¬ 
pense of 30,0001. The annual charge thereafter to 
be met by the payments of those who use them 
Id. for a cold, and 2d. for a warm bath (the use of 
a towel inclusive), being the rates for the bathers; 
while at^the washhouses all appliances and means 
for six hours' scrubbing, drying, and ironing, are to 
be supplied for 2d. With the aid of an income to 
be derived from a few baths of a more, expensive 
kind, the institutions are thus expected to 

compass their own support. It cannot be doubted 
th^t the 30,0001. will speedily be raised.” ^ 

Analysis qf Gunpowder. —Boiley proposes a me¬ 
thod for the analysis of Gunpowder, ^f the advant¬ 
age of which ho has assured himself. It is founded 
on the property of sulphur to dissolve in sulphurous 
acid in order to form sulphij^cj Sulphite of soda is 
first prepared by passing sulphurous acid into a 
solution of carbonate of soda, until the whole of the 
carbonic acid has been expelled. After the dried 
and weighed gunpowder has been extracted with 
water, the residue is dried and weighed, and is then. ^ 
brought into a solution of sulphate of soda (20*24 
parts sulphate of soda and 1 part of the mixture of * 
charcoal and sulphur), and is boiled for one or two 
hours in a fiask, the evaporated water being re¬ 
placed. It ia then filtered, the ^arcoal well washed 
and weighed ( the loss iniBcates the amount of sul¬ 
phur. Heating a portitm of the carbonaceous resi¬ 
due on platinum foil will show whether the whole of, _ 
the sulphur has been removed. 

7b sweeten,, fmsty easis.—First wash theia witli 
sulphuric acid and then with clear' cold water, or 
mix sulphur with a little nitrate ^f jmtash, and 
bum it inside the cask: observe, to wash it well 
before ttsiog. 
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SHANKS’ IMPROVED HAND DRILL. 
Ftct. 1 repreaeutg in elevation the improved drill 
made by Mr. A. Shanks, a portion of the handle 
being removed to economise space. 

Fig. 2 represents the drill in section 

The principal peculiarity is the 
spiral clutcMa, of which Fig 3 is a | i 
detschfd view. It consists of a 
steel riband twisted round a cylin¬ 
der, and is substltated for the rat¬ 
chet and detent used in ordinary 
hand drills ; 3 is the handle; c the 
drill j d the screw for feeding the 
drill while boring; e the hollow nut 
for adjusting the drill to diftcrent 
lengths ; f a washer for holding down the handle; 
g the drill-stock. 

The clutch being truly cylindrical inside, exactly 
fits the drill stock g, and rests without being fixed 
upon a ruff at the lower end of the stock. The 
whole is embraced by the socket of the handle, to 
the upper part of which the clutch is fixed, and the 
washery keeps them in their places. The second 
improvement is the making of the drill-stock hollow 
at the upper end, to allow the screw d to pass into 
it; this considerably shortens the length of these 
parts. 

When the himdle is turned, with the view of 
turning the drill, the clutch a by its friction takes 
hold of the drill-stock g, and turns the drill, how¬ 
ever great the resistance may be. M^hen the handle 
is returned, the clutch naturally slackens and slips*^ 
upon the stock, preventing thereby the returning of 
tile drill; 

MODE OF COLOURING DAGUERREOTYPE 
PICTURES. 

By Charlet 0. Page, M. D., Pro}. Chem. Co/um- 
iia College, WiaAinglon. 

In the month of December, I instituted a oourse of 
experiments to determine the effects of oxidation 
upon the surface of Daguerreotype pictures, and ar¬ 
rived at some beautiful results in fixing, strengthen¬ 
ing, and colouring these impressions. Numerous 
and arduous duties of a public nature have prevented 
me from investigating thd* subject as I wished, and 
I therefore present the facts for others to adopt, as 
the basis of what promises to be a most interesting 
course of study and experiment. 

First, a mode of fixing and strengthening pictures 
by oxidation:—The impression being obtained upon 
a highly polished plate, and made to receive, by 
galtanic.«gency, a voiy slight deposit of copper from 
tiie cupreous cyanide of potassa, (the deposit of 
copper being just enough to change the color of the 
plate in the sh'ghtest degree,) is washed very care¬ 
fully with distilled water, and then heated over a 
spirit lamp until the light parts assume a pArly 
transparent appearance. The whitening and clean¬ 
ing up of the picture, by this process, is far more 
beautiful than by the ordinary method of fixation by 
a deposit of gold. A smalt portrait fixed in this 
way, more than a year since, remains unchanged, 
and .continues to be the admiration of persons in- 
terMt^ inf this art. One remarkable effect pro¬ 
duced tide mode Of ftung. Is, the great hardening 
of th^ idirface, so that the impression is effaced with 
great difficulty. I have kept a small portrait, thus 
treated, unsealed and nneovered for over a year, and 
have fi^oentiy exposed it in various ways, and 


rubbed it smartly with a tuft of cotton, without ap¬ 
parently injuring it; in fact, the oxidized surface is 
as little liable to change as the surface of gold, and 
is much harder. 

As copper assumes various colours, according to 
the depth of oxidation upon its surface, it follows, 
th|t if a thicker coating than the first mentioned can 
be put upon the plate, withwit impairing the im¬ 
pression, various colors may be obtained daring the 
fixation. It is impossible for me to give any defi¬ 
nite mles concerning this last process, but I will 
state, in a general way, that my best results were 
obtained by giving the plate such a coating of copper 
as to change the tone of the picture, that is, give it 
a coppery colour, and then heating it over a spirit 
lamp until it assumes the colour desired, I have now 
an exposed picture treated in this way at the same 
time with the two above mentioned, and it remains 
unchanged. It is of a beautiful green colour, and 
the impression has not suffered in the least by the 
oxidation. Should this process be perfected, so a,s 
to render it generally available, it will be greatly su¬ 
perior to the present inartistical mode of strippling 
dry colours upon the impression ; for the colour here 
is due to the surface of the picture itself. For pure 
landscapes, it has a pleasing effect, and by adopting 
some of the recent inventions for stopping out the 
deposit of copper, the green cojbur may be had 
wherever desired. In some pictuK'^s a curious vari¬ 
ety of colours is obtained, owin^^^p the varying 
thickness of the deposit of copper, wKm is governed 
by the thickness of the deposit of mercury forming 
the picture. In one instance a clear and beantifiil 
ruby colour Was produced, limited, in a well-defined 
manner, to the drapery, while all other parts wnfi* 
green. To succeed well in the first process, viz., 
that for fixation and the production of the |ft;arly ap¬ 
pearance, the impression should be carried as far as 
possible without solarization, the solution of the 
hyposulphite of soda should be pure, and free from 
the traces of sulphur, the plate should be carefully 
washed with distilled water, both before and after it 
receives the deposit of copper,—^in fact, the whole 
experiment should be neatly performed, to prevent 
what the French significantly call laches iipor *he 
plate, when the copper comes to be oxidized.— Jour¬ 
nal ofjhe Franklin Institute. 

PIN MANUFACTURE. 

In making this little article there ore no less than 14 
distinct operations. '' 

1. Straightening the wire. —TL-wire, as obtained 

from the drawing frame, is wound about a bobbin or 
barrel, about 6 inches diameter, which gives it a 
curvature that must be removed. The straighten- 
'ng engine is formed by fixing 6 or 7 nails upright 
in a waving line on a board, so that a void space 
measured in a straight line between tlie first three 
nails may have exactly the same thickness of the 
vrire to be trimmed; and that the other nails may 
make the wire take a certain curve line, which must 
vary with its thickness. The worl^on pnlls the 
wire with pincers through among these nails, to the 
length of about 3G feet, at a tunning draught; and 
after be cuts that off, he returns for as much more; 
he can thus finish ^0 fathoms in the hour. He 
next cuts tiie long; pieces into ’lengths of 3 or 4 
pins. A day’s work of one man amounts to 18 or 
20 thousand of dozen pin lengths. ’ 

2. Pointing, is executed on two iron or steel 
grindstones, by two workmen, one of whom roughens 
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down, and the other dniahes. Thl^ or forty 
of the pin wires are applied to the grindstones at 
once, arranged in one plane, between two forefingers 
and thumbs of both liandB, srtdcb dexterously give 
them a rotarary movement. 

3. Cutting these wires into pin-tengihs.—'nu la 
done by an adjusted chisel. The intermediate por¬ 
tions are handed over to the pointer. 

4. Twisting of the wire far the ptn-heads ,—^Tj^ese 
are made of a muchtfiner wire, coiled into a com¬ 
pact spual, round a wire of the size of the pins, by 
means of a small wire constructed for the purpose. 

5. Cutting the heads. —Two toms are dexterously 
out off for each head, by a regulated chisel. A skil¬ 
ful workman may turn off 12,000 in the hour. 

6. Annealing the heads. —They are put into an 
iron ladle, made red-hot over an open fire, and then 
thrown into cold Water. 

7. Stamping or shaping the heads. —Tins is done 
by the blow of a small ram, raised by means of a 
pedal lever and a cord. The pin-heads are also 
fixed on by the same operative, who makes about 
1500 pins in the honr, or from 12,000 to 15,000 
per diem; exclusive of one-thirteenth, which is al¬ 
ways deducted for waste in this department, as well 
as in the rest of the manufacture. Cast heads, of 
an alloy of tin and antimony, were introduced by 
p^ent, but never came into general use. 

8. Yelloming or cleaning the pins, js eifrcted by 
boiling them fqy half an hour in sour beer, wine 
lees, or soluti m of tartar ; after which they are 
washed. -w 

9. Wf .eening or tinning. —A stratum of about 
G pounds of pins is laid in a copper pan, then a 
stratum of about 7 or 8 jiounds of grain tin ; and 

I so alternately till the vessel be filled*; a pipe being 
left inserted at one side, to permit tiie introduction 
of water slowly at the bottom, without deranging 
the contents. When the pipe is withdrawn, its 
space 18 filled up with gram tin. The vessel being 
now set on the fire, and the water becoming hot, 
its surface is crinkled with 4 ounces of cream of 
tarter ; after which it is allowed to ^il for an hour. 
The pins and tin grains are, lastly, separated by a 
kind of cullender. 

10. Washing the pins, in pure water. 

* 11. Drying and polishing them, in a leather sack 
^ filled with coarse bran, which, is abated to and fro 
by two men. , 

12. Winnowing, by fanners. 

13. Priding the papers for receiving the pins. 

14. Papffdng, or fixing them in the paper. This 
is done by children, who acquire the habit of put¬ 
ting up 36,0^ per day. 

The pin manufacture is one of the greatest prodi* 
gies of the divison of labour; it famishes 12,000 
articles for the sum of three shillings, which have 
required the united diligence of fourtem skilful ope- 
ratives^ 

The above is an outline of the mode of manuftic- 
turing pins by hard labour, but several beautiful in¬ 
ventions have been employed to make them entirely 
or in a great measure by machinery; the consump¬ 
tion for Mbme sale and export amounting to five 
millions daily, for this country alone. One of the 
most elaborate an% apparently complete, is that for 
which Mr. L, W. Wright obtained a patent in May, 
1824. The following outline will give our readers 
an idea of the s'tracture of tiis ingenious madiine t— 

' The rotation of a principal shaft mounted with 
several cams gives motion to varioai sliders, fovers, 


and wheeils, which work the different parte. A shder 
pushes pincers ibrwards, which wire trim a 
reel, at every rotation of the shafts and adraaca such 
a length of wire as will produce one pin. A dye 
cuts off tee said length of wire hf the wscent of »a 
upper chap; the chap teen opens a carrier, which 
takes the pin to the pointing apparatus- Hen it Is 
received by a bolder, which turns round, whfle a 
bevel-edged fly-wheel rapidly revolves, mi ptpmt 
tee end of the wire to a pomt. The nih « MOW 
conducted by a second carrier to a iaue nte-uteed, 
in order to finish tee point by a second grinding. 
A third carrier then transfers tee pin to‘^ filit 
headidg die, and by the advance of a Meal pnndi, 
tee end of the pin wire is forced into a recess, 
whereby the head is partially swelled out. A fburth 
carrier removes the. pin to a second die, wheiwthe 
heading is perfected. When the heading-bar re- 
tires, a forked lever draws tee finished pin ^m the 
die, and drops it into a receptacle below. 

The chief objection to the raising of the heads 
by strong mechanical compression upon tee pins, 
is tee necessity of softeiung the wire previously; 
whereby the pins thus made, however beautiful 
to the eye, are deficient in that stiffneas Whidt is so 
essential to their employment in many operations of 
tee toilet.— Ure. 


DESCRIPTION OP A NEW ENAMEL 
FOR GLAZING POTTERY. 

Messrs. Hakdtisuth, broteere, mannfseturers, 
of Vienna, have discovered a method of covering 
articles of pottery with a verybrilUant and solid 
glare or enamel, without the employment of white- 
lead, and without rendering the artklte much more 
expensive than the usual meteod. , 

The following smtement on this subject was com¬ 
municated by the manulactorers to the Society of 
the Grand Duchy of Hesse. The substances em¬ 
ployed for tlqs glaze are bored, felspar, and refrac¬ 
tory earte. These substances most be sevoully 
treated or prepared in the following manner, in or¬ 
der to render them fit for entering into the mixture. 
The borax, which is the ordinary borax of com¬ 
merce, must be pulverized and sifted. Tlie felspar, 
in a crude state, without r^ard to its purity or 
whiteness, must be washed in pure water, and aror- 
wargs calcined in the fiercest fire that is used in 
potters' ovens, and finely pulverised. The clay or 
argyl is passed througjb a fine sieve, and afterwards 
baked to a red colour. 

Mixture .—Take 50 kilogrammes of borax, 25 kilo¬ 
grammes of felspar, and 22 kilogrammes of earth, 
prepared as above mentioned, wd mix them carefully 
in a suitable vessel, until tee several properties or 
natures of these substances can no longer bg distin->< 
guisbed. Daring teis time, several ctSes (gazette) 
of earth are prepared, and lined with a layer 
finely^pulveri^ silica, about 12 or fourteen milli¬ 
metres in thickness; this silica must be previously 
'calcined to fosilitateits pulverization, and afterwards 
converted into a teick paste, in order to prevent tee 
mixture about to be fiised from adhering to the cose, 
and to facilitate its removal thetejNrom, The cases, 
having been cliarged, are exposed to tte fiercest fire 
in the oven, where the maw »IkRted luto a vitreons 
substanoe. 

Aimerrian.—-The glaae ia dflufadjirith water, until 
a liquid is prodno^, Barkirv 40'’ of Beanmif’s 
aerometer. Thia nay, however, be varied, accord¬ 
ing as the artieln are required to be baked at a 
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grater or less degree of heat, and oonieqiientlj to 
be immersed more or less. This operation is |)er* 
formed in the ordinary manner, and does not, there¬ 
fore, require description. 

^king .—The process of baking is veil known to 
manufacturers: it will be as well, however, here to 
observe, that the degree of heat which ought to be 
employed with this glaze, as well as the length of 
time for baking, must be the same as in establish¬ 
ments where good well-baked pottery is manufac¬ 
tured, but with white-lead glaze, and not like those 
where, to save the wood, the baking is imperfectly 
performed, which augments the danger already pre¬ 
sented by these utensils. Although this glaze is 
much more expensive than that made with white- 
lead, the intentors, nevertheless assert (and which 
lias been verified by a commissipn appointed for that 
purpose) that the difierence in price for a vessel 
contmning about three pints, does not exceed three 
centimes (about a farthing). 

The Society of Manufacturers of the Grand Duchy 
of Hesse having appointed a commission to make 
experiments upon this glaze, the following is an ex¬ 
tract from the Report addressed to the Society on 
the subject. 

“ We have mode every effort to find materials of 
the greatest degree of purity possible, in order to 
repeat the process which had been communicated to 
us; but as it is very difficult to procure Bohemian 
felspar at Dmvnstadt, and probably in many other 
places, W8 have determined to make our experi¬ 
ments with mixtures, the price of which would bo 
about the same as the felspar, and we have conse¬ 
quently chosen the following composition:—100 
arts of borax, 20 parts of ordinary potter’s earth, 
2 parts of white sand of Ueberau, and 12 parts of 
potash of cbmmeree. 

“ Two mixtures were made, viz ;—No. 1, accord¬ 
ing to Messrs. Hardtmuth’s plan) and No. 2, ac¬ 
cording to the proportions lastly mentionsd) and 
the two fritted in precisely the same Sianner. No, 
2. vitrified better than No, 1, and our compound 
seemed to melt somewhat easier tlian the other. 
The two frits were afterwards severally passed 
tlirough the mill, finely pulverised, and mixed .witii 
water, and the ai^clea, previously warmed, plunged 
tlierein, and lastly baked in the oven with the 
others. 

“ The two compounds fnrnjjihed a fine solid glaze, 
of a pale reddish yellow colour, in which there was 
very little difference. 

“ in most cases the glaze acquires the fine colour 
above mentioned) we therefore resolved to make 
another experiment witii a kind of felspar less pure, 
viz: that which German mirteralogists call Felditein, 
^and which is to be mef with iu beds called porphyry 
at Darmstadt and other places, and may be easily 
procured. We chose specimens of this feldstein, 
of a clear colour, that is to say, not containing 
too large a quantity of iron qnd manganese, and 
we made therewith (because of the quaittity of si-* 
Iksit contained) tiie following mixture,. }00 parts 
of borax, 60 of feldstein, pfi of earth, ionid 4 of 
oakfined soda. With tins mixture, No. 3, applied 
as before, a perfect glaze vras obtained, the colour 
of which, however, $ greyish jbrown,) was very in¬ 
ferior to that of the two other mixtures, buides 
being mope dU|raIt of fttsion, a defect which is 
easily avoided hy fi largo proportioir of soda. 

These expmmenUi have sufihnemtly demosr 
Strated that^rae recipe from Vienna, as well as the ^ 


one wo have deduced therefrom, in which the use of 
felspar is avoided, furnish gla^s which will bear 
comparison with the ordinary white-lead varnish 
used by potters, as regards duration and imperme¬ 
ability to liquids; but, on the other hand, it is to be 
feared, that the price thereof, even deducting tire cost 
of the borax, which is the principal ingredient, 
would be too high, as the materials must be fritted, 
and^.afterward8 passed through the mill, diluted with 
wafe, and applied upon articles already baked in 
the biscuit form; whereas the white-lead glaze or¬ 
dinarily employed by potters, wliich, as is well 
known, consists of equal portions of litharge anti 
sand, or sandy earth, which is mixed iu the mill 
with water, and applied to articles simply dried in 
the air, saves the combustible which would be em¬ 
ployed for fritting and baking tlie biscuit. At all 
events it seems to us, and has been already proved 
by experience, that articles glazed with a suliiblt! 
glaze, made without white lead, must come to about 
double the price of ordinary products of the same 
kind.” 

Mr. Schneider, jun., mdT'ufacturcr of pottery at 
Mayence, also made, a abort lime ago, before the 
Society of Manufactures of the Grand Unchy of 
Hesse, a favourable report upon the pottery gW-d 
without white-lead, sent by IVlcssrs. llurdtmuth to 
the exhibition of nianufartures which took pl^:c 
lately in that town, and has also mentioned their 
pricc as an 'obstacle to their general use j he took 
that opportunity of communicating^o tin* Socie.y 
the result of experiments, made by Iramself, upon a 
process communicated to him by Mr. BNpagoud, of 
Mayeneo, which has fbr its object the obtaining, nt a 
moderate price, a glaze free from metal, without the 
use of borax. * 

'fhe mixture employed for this purpose consists of 
100 parts of silica (washed sand of the Kiiiiie), 80 
parts of purified potash, 10 of saltpetre, and 20 parts 
of caustic lime, baked, and reduced to powder by n 
little water. These ingredients are mixed, and after¬ 
wards fritted in a crucible or a reverberatory furnace 
until perfectly fused. The mixture must be stirred 
several times during the fusion, as at the begiuuing 
i^ swells considerably from the discngagcmeiil of the 
carbonic acid from the potash,. The melted ma.ss 
is poured upon a suitable iron plate, and, after cook 
ing, reduced to a fine powder. The articles aie first 
passed ligjtitly through the oven, and afterwards im- ‘ 
me.rsed some time in water, after which the glaze is 
applied or sifted thereon as evenly as possible«‘ tb.ey 
are then left in the air, and the glaze is ^uked in 
tbe ordinary manner in the oven. 

This glaze resists acids almost aff'teffectually as 
common glass; and, by the addition of smalt or 
other mebiUic oxides, it may be readily coloured. 

Mr. Schneider has also stated, that Mr. Fuchs, of 
Mnnicb. had recommended his soluble glass as a 
glaze for pottery, and proposed to plunge {he arti¬ 
cles first into the solution of glass, and afterwards to 
cover them with his dust in- a dry state. Tbe U- 
quor, according to his statement, penetrates into the 
pores of tbe substance, and increases its consistency. 
Mr. Bemagonld had, from what Mr. Schceider said, 
made trials of this soluble glass) but, far from find¬ 
ing its consistency augmented, fie remarked that, 
aftn a time, the potash, became effiorescent, and 
consequently tiie soluble glass was not suitable for 
this purpose. o 

Mr. Schneider said, in conclusion, that had 
also made experiments upon the preparation' of 
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glaxe without whitc.lead, by means of dross from 
smelting furnaces, and Uiat be bad remarked that 
the glaze did not melt until it had attained such a 
heat as to cause the earth to contract, and that not 
above one earth in ten would bear this application 
Now, as baking at a high temperature deprives the 
articles of the property of resisting changes of tem¬ 
perature, and as in ^at case they break easily, it 
will be seen that the latter gla/e is not applicable to 
ordinary cases. * 

This result agrees, at least in a general point of 
view, with tho'iC shewn by Mr. Gcertler, some time 
ago, before tlie Society of Manufactures in Darm- 
» sfadt. 

THE LIGHTNING CONDUCTOR AT THE 
ROYAL EXCHANGE. 

{From the Times.) 

lleing assured that the citizens of London will 
A el H satihfaetiun in knowing that their new Royal 
Exchange is pioteefed against one tonn ot tiie de¬ 
ment by wbii'h the lornier edilice was r^ed to the 
ground, 1 venture to ask a pl.ioc in your journal for 
n description of the lightning conductor. 

Ex pi lienee, very duirly purchased, has taught us 
fo regard these ajipi iidages, as of prime iinjiortance 
to every ('‘xpused or ehvated structure, and has 
< oiivinccd Us that the immunity trom dangers Wiich 
has btcii in| 0 >ed by fUany an uiipiotectcd build¬ 
ing has belli meielyi|ac<i(lcntal; for, when “time 
njiil ebanee,’’ so to'^jcak, hax e wafted the teeming 
thunili r-eloud wil.nn range of the ulitice that bad 
so lung lemainecl unseatbed, the deliiMon has van- 
]^llLd, and the shattered towers (iis those^for in¬ 
stancy lit .^jiitaltields, Stieatham, Jirixton, and .St. 
apMaitin's Chiirelies,) have borne testimony to the 
fsail iiality. ^ 

' The lightning conductor of the Rojal Exchange 
bus bei n erected essentially as a eondiictor ot light¬ 
ning ; It i!> nut placed there iiuder the idea that 
i( will .ivcrt a I'ghtning flash by draining the cloud 
ot its tUetneal lontcnts; nor will it invite tt light¬ 
ning fla-h by any attractive puw'er inlierent in it- 
si It; but It ih thtre, ready to receive any flash tliat 
in ly strike it, and to conduct it in safety to tlie 
eaith. ft IS piesunied that the time may come 
.jvhen a ploud shall pass over (he tower at the pie- 
cisc inuinent when its electrical rontents are in such* 
a state of “tottering equilibrium," that its induc¬ 
tive action on'the conductinus bodies there pre- 
suit will be sutiirient to overtlirow this equilibri¬ 
um and cause the djijiharge. 'Jhe apex of the 
eoiiductor is, tlieiTfore, so piesented to the cloud, 
as to be more accessible to the flash than any other 
condueteous body ; and with the broad fact before 
us, that the flash is journeying onward to the earth, 
mill will arrive thcif by the course opposing least 
resistance, every sprecaution is taken not merely 
tliat the conductor shall be the path presenting 
lisist icsistanec, but that it shall bo a path large 
enough to convey away any lightning flash what¬ 
ever. In,other words, we presume that the con¬ 
ductor may one day%e struck with lightning; and, 
‘knowing that tlie object of tl^ lightning is to reach 
the e'aitli with tlie least possible opposition, we 
^provide for it a path, not only efficient in itself, 
but likewise more efficient than any^ther vicinal 
patli or paths. 

The conductol* is a copper rod three qnarters of 
sii inch in di^nieter—a size moie than suifacient to 


conduct saSely the largrtt lighbflng **' 

perience has not furuiahed u* with whcreh* 

a mass of copper of only half m Ul 
baa been mdted by Ughtninf { wbR? io*aiy-i»* 
stances are extant of heavy diactWgM Mfbt? 
conducted by smaller rods. It comine^WlM 4 
rod of copper, tipped and pointed with 
erected on the back of t^ ghmbopp^ 
immediately over the spindle ; onfl temmjaUo^ ihi 
a furcated form within a pit sunk near tbit 
the tower. As a lightning conductor is a.mO# 
dangerous appendage unless its base is very eflectun 
ally ronnected with the subsoil, the greatest at¬ 
tention has been paid to this point, The pit ifga 
sunk through the concrete until the native gravel 
was fairly entered; the flircated terminathig portion 
was then attached, so as to reach to the bottom of 
the pit; a tun or two of the graphite, obtained Ijrom 
gas retorts, was broken stnall, and thrown hito the 
pit, so as completely to bury the furcatiomi. 1 may 
mention that this material besides being indestructi¬ 
ble, is an excellent conductor Of electiioity; and 
that It is employed in order to present as large 
a conducting surface to the soil as possible, and «C| 
to facilitate the escape of the charge, and thus make 
the conductor in every respect the path opposing 
least resistance. Thi’ pit was then filled up. 

As the supply pipe by which the Exchange is 
furnished with water passes at no great tlistanco 
fioin the spot wli^ the conductor enters tlie court¬ 
yard, the pipe bas been ronnected with the conduc¬ 
tor by means ot a eoppi r rod, and thus the whole 
mass of the water-pipes throughout London consti¬ 
tute an infinitely extensive discharging train. So 
perfect is this discharging system, thatl could have 
contented myseit without the pit of graphite, lind 1 
not looked through the vista of years to the time 
in hen these water-pipes might bo removed pr al¬ 
tered. The workmen^ould detach the connexions, 
and, if unaware of its nature, which is more thau 
probable, they might replace, the pqies witliout at¬ 
tending to the apparently useless rod of copper. 

The course of the conductor is not obvious to the 
passer by, fbr 1 have not cared unnecessarily to 
cieate an eyesore on the architecture of the tower. 

I have, therefore, carried it within the tower from 
the vane to tigi belfry, and have then led it out, so 
os to pass or« the parapet at aflevol with the roof of 
the building, and to descend into the inner court at 
the right hand on entering. Tbroughunt its course 
the conductor is a perfect fixture, being secured to 
the wall by copper staples a few inches in length. 

Thei-e is one question which always arises in re¬ 
spect to lightning conductors, and in answering thin 
another essential feature will be recojmizod. Wit ' 
possible for any portion of the the fla^ to leave the 
ronductor ? Yes, in extreme eases it is just possi¬ 
ble. When? Whenever, a path is at hand which, 
with the conductor (during the whole or a portion 
of tlie i-estmf the course), presents less resistancQ 
the particular flash in qu^Uon than is presented by 
the conductor alone; ih other words, the clocks 
room and the belfry contain targe masses of j^etal, 
which might, in an extreme cose, roHevfithn'cOh'i 
ductor in this part of its course of % part of the 
charge. This remote contingency mpt, tl|)Viirefore, 
be provided agidiist. Now, lightiihi^ is maiftiy a 
destructive agent during its transit froto mgbst ^ 
metal, through Stone and wood, and such like bad 
conductors; wbik* tra'vcUiDg>la chpaciaus musses of 
metal it is perfectly harmless; th^ore, in order to 
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prevent its attaining to these maases of metal through 
the intervention of bad conductors, the clock and the 
bells are respectively connected with the lightning 
conductor by a series of copper rods, so that, should 
the ease ever occur in which a portion of the charge 
should claim the supplementiU7 presented by 
these necessary appendages to the tower, it will pass 
innocently to them in the first instance, and from 
them afterwards, without any flash or explosion be¬ 
ing made manifest. In like manner, where the con¬ 
ductor passes over the parapet, near the gutters and 
water-spouts, a copper-rod is led away to the near¬ 
est gutter, and secured to the metal of which it is 
constructed. By these means the whole of the me¬ 
tal work about the building is included in the general 
system; and no supplementary or side path is open 
to the flash that is not in perfect metallic connexion 
with the rod itself. 

I have embodied in this description the principles 
by which we are guided in erecting a lightning con¬ 
ductor, because 1 wish it to be of some practical use 
to your readers. I cannot consistently trespass on 
your columns to enter into the minute details; it is 
enough to have put forth the broad and very general 
features that are applicable to all cases. It is to be 
hoped tliat the example set by the architect of the 
!^yal Exchange, and by those under whose direc¬ 
tions several other public edifices have been erected, 
will be followed out as a general rule, and not stand 
as an exception; and that our tdlnples and our na- 
tioual edifices may not stand, as they constantly do, 
boli^ly thrust up into the region of storms, as if 
daring the fury of the tem^iest, and inviting doftn its 
vengeance. 

I remain, Siij, 

Your very obedient servant, 

CHARLES V. WALKER. 
Westbourne-greon, Oct. 28. 

IMPROVEMENTS IN IRON. 

Mr. Arthur Wall, Poplar, has lately patented 
certain improvements in the manufacture of iron. 
The first part of this invention consists in adding to 
the iron, while in a state of fusion in the smeltmg, 
puddling, balling, or reheating furnaces, certain 
compound masses, which the patentee has designated 
for more clearly explaining his procesf, A, and Jl. 

The com position*’A, is a mixture of steel or 
wrought iron, in a commuted state, such as filings 
or fine cuttings, witb melted rosin; it is made into 
balls of five pounds each, and thrown upon the 
melted iron, in the ratio of one ball to five hundred 
weight of metal. If profered, instead of the rosin, 
other resinous substances, and the varieties'of tur¬ 
pentine, aaphaltum, tar, and pitch, may be substi¬ 
tuted ; and a few pounds of charcoal may be added 
to tlie composition. The compound B, is a mixture 
of common salt, resin, and charcoal or other carbo¬ 
naceous matter, whidi is made into balis, and 
thrown npou the fused iron, after it has‘been acted 
upon by the balls A, in the proportion of one pound 
of the composition fi, to each hundred-weight of 
metal. Certain other fluxes, such as borax, nitre, 
or fixed alkalis, may be substituted for the salt. 

The second part of diis invention consists in sub¬ 
jecting the iron, while in a fluid state, and while in 
the fiot of solidifying, to a current of electricity, 
which is caused to tra'Verse the whole moss. 

lii casting a bar or similar mass, the electric cur¬ 
rent is caus^ to traverse fifom end to end, by con¬ 
ductors so arranged, that when the metal runs into 


the mould it may complete the electric circuit, or 
by means of a wire or wires, passed from one end 
of the mould to the other. If the castings are hori¬ 
zontal, a piece of wrought iron or other conducting 
material is placed at each end of the mould, which 
is made of sand or other non-conducting substance: 
these conductors are then connected by wires with a 
galvanic apparatus, or voltaic pile, or electro-mag¬ 
netic or o^er battery; ^o that, when the melted 
iron is run into the mould, it will complete the 
electric circuit; and the patentee prefers to continue 
the electric current for some time after the iron has 
solidified. When tiie castings are vertical, a similar 
arrangement is made for the passage of the electric 
current tlirough the metal, by placing a conductor 
at the top and bottom of the mould, in such a man¬ 
ner, that the electric circuit will be completed the 
moment the mould is filled with the liquid iron. 

To apply electricity to iron in a smelting furnace 
or cupula, a wrought-iron rod is introduced through 
or at the side of the tap-hole, until it comes in con¬ 
tact with the melting metal, and another wrought- 
iron rod is .introduced at the upper and posterior 
part of the hearth, or through one of the tuyJre 
holes, until it reaches the metal; the outer ends of 
these rods being then connected with a battery, the 
electric current will be caused to pass through the 
iron; care being taken not to continne it -o long a.s 
to ediirely decarburate the iron, and bring it to a 
malleable state. When tht. electricity is to be ap¬ 
plied to the iron in a pudmng or balling furnace, 
two iron rods are also used; oi' of which is inserted 
into the fused metal, and the otlift end is connected 
with a battery) the other is attached to an insu¬ 
lating handle of porcelain, pottery, or other non- 
condneting substance, and a wire from the bat'^ery is 
connected to it, close to the handle. By means of 
the handle, the extremity of the red is caused to, 
traverse the iron in its melted state, or, during 1*^8 
transition to the solid state, and the electric current 
will therefore pass through the metal in every possi¬ 
ble direction. 

A NEW ELECTRICAL MACHINE. 

By Martyn Roberts, Esq., F.R.S. Ed. &c. 

(To the Editor of the Electrical Magazine.) 

Iv experimenting with thfe common plate glass ma¬ 
chine, 1 perceived that the collective points of tho 
prime conductor did not gather the electricity from 
the plate, as rapidly as this was charged by the ac¬ 
tion of the rubber; and, on testing the plate, the 
moment after it had passed fin its revolution from 
the prime conductor, 1 foug^d it still highly charged 
with positive electricity: this led me to believe that 
it would be a great improvement if the. machine were 
constructed in such a manner that the prime con¬ 
ductor should not only collect the electricity gene¬ 
rated or thrown upon the plate by the amalgamated 
rubber, but that it should also tCke away from the 
glaas some of its natural electricity, and in tLia*' 
manner prepare it to n'ceive its charge of positive 
electricity from the rubber, with greater avidity, as 
well as to contain a much larger charge than it could 
have done were the glass merely in a natural state, 
or still more so thaw when the glass is iu a parti¬ 
ally charged positive state, as it now is, in all plate, 
or cylinder machines on meeting the amolgaiqated or 
charging ral;ber. 

To elfect this, I removed' the collecting points 
from the prime conductor, and r^laced them by a 
rubber calculated to reader the plate negatively elec- 
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trified, and I found the plan to answer admirably; 
for now, the prime conductor not only wiped off ihe 
electricity given to the plate by the rubber covered 
with amalgam,bntitalso abstracted afhrtber quantity 
from the glass, and thus fitted it for receiving a 
much larger charge, through the amalgamated rub¬ 
ber, from the earth, ‘than could otherwise be ob¬ 
tained. An eztraordinarjs quantity of electricity was 
thus produced from a plate machine of only nine 
inches diameter; and 1 was thus also enabled to 
turn the machine as rapidly as I pleased; for the 
plate always issued from the prime conductor or 
coUfcting rubber, in a negative condition ; whereas 
when points only were used on the prime conductor, 
I found that the plate, if turned very TVpidly, was 
nearly a.s high charged with powtive electricity, 
qfter it had passed the collecting points, ns when it 
had just parted from the amalgamated rubber. 

Ihe only difficulty 1 met with was to procure a 
rubber that would render the glass plate negatively 
electrified. Cat-skin was used, and this was found 
to answer well for a short time; but if care were not 
taken, the amalgam fi'om the other rubber would 
sometimes accumulate upon the collecting rubber, 
and thus neutralise its good effects. I also ascer¬ 
tained the curious fact, connected with the use of 
cat-skitf, that when the hair was long and un¬ 
worn, it electrified the^Lass negatively; but wnen the 
hair was worn down} to its stumps, it then elec- 
tr ified the glass pq^ftively. 

Of course, if p .esinons plate were used in lieu of 
glass, tliere would be no difficulty in obtaining both 
positive and negative rubbers. Other pursuits have 
prevented my following up this imrtieultir experi- 
meilt; but this I have fiilly proved, that a machine, 
fitted up with two rubbers, one to excite positively, 
the other n^atively, will enable us to circulate a 
much larger quantity of friational electricity than 
can be obtained by any other at present known 
manner of mounting machines. 

I remain, yours truly, 

MARTYN RtIBERTS. 

ENGRAVING DAG DERREOTYPE PLATES. 

A Pafe?nt has recently been granted to Antoine 
Francois Jean Claudet, of Holbom, for improvc- 
ments'in rendering the Daguerrtbtype picture sus¬ 
ceptible of producing, by pnnting, a great number 
of proofs or qppies; thereby transforming it into a 
complete engraved plate. 

The process is'established upon the following 
facts, which have cofce to the knowledge of the in¬ 
ventor :— 

1. A mixed acid, composed of water, nitric acid, 
nitrite of potassa, and common salt, in certain pro¬ 
portions, being poured upon a Daguerreotype pic¬ 
ture, attacks the pure silver, formiug a chloride of 
that metal, an(f does not affect the white parts. Which 

* are produced by the mercury; but this action does 
not continne long. Then, by a treatment with am¬ 
monia (ammonia containing already chloride of sil¬ 
ver in solution, is^referable for this operation), the 
chloride of silver is dissolved, and washed off, and 
the metal being again in its naked state, or cleansed 
from the chloride, it can be attaeked afresh by the 
same acid. This acid acts better warm than cold. 

2. As all metallic surfaces are som covered (when 
exposed to the atmosphere) with greasy or resinous 
matters, it M necessary, in order that the action of 
the add upon the pure silver should have its full 
effect, for the surface to be perfectly purified; this 


is effected by the employment of aiodwl and tWHltic 
potash. t 

3. When a Daguerreotype pidoi^ Is Whinitted to 
^ effect of a boi^g conceatrated adutiont of.cahijl' 
tic potash, before attadied )iy the addf 
state of its surface is so modifim that the acid 
spares or leaves, in the parts which it attackS) « 
great number of points, which form the grain of 
engraving. 

4. When the effect of the add is notsuffident. or, 
in other words, if it has not bitten deep enough, the 
effect is Increased by the following processInk 
the plate as copper-plate printers do, but with a 
siccative ink; when the ink is sufficiently dry, pol¬ 
ish the white pants of the plate, and gild it by 
electrotype process; then wash it with warm caustic 
potash, and bite in with an acid, which will not at¬ 
tack the gold, but only the metal in those parte 
which, having been protected by the ink, have not 
received the costing of gold. By these means 
the en^ving is completed, os by the action of 
the add alone it is not generally bitten in deep 
enough, 

5. To protect the plate from the effects of wear, 
produced by the operation of printing, the following 
process is employed:—The surface of the plate is 
covered with a very thin coating of copper, by means 
of the eleetrotope process, before submitting it to 
the operation of printing; and when that pellicle 
or coating of copper begins to shew signs of wear, 
it must be removed altogether, by plunging the 
plave in ammonia, or in a weak acid, which, by 
electro chemical action, will dissolve the copper, 
without affecting the nmtal under it; the plate is 
then coppered again, by the same means, and is 
then re^y for producing a further number of im¬ 
pressions. This re-coating operation may be re¬ 
peated as many tuges as may be required. Ihe 
following is the description of the whole process, 
which is divided into two parts, consisting of a 
preparatory and finishing process :— 

Preparatory &igraving .— For this operation, 
v^ich ia the most delicate, it is necessary to have, 
1. A saturated solution of caustic potash. 2. Pure 
nitric acid at 36° of the areometer of Benumb (spec, 
grav. r33|[). 3. A solution of nitrite of potassa, 
composed of 100 parts ofswater and 5 ports of 
nitrite, by weight. 4* -A solution of common salt, 
composed of water 100 parts, apd salt 10 parts, 
by weight. 5. A weak solution of ammoniwal 
chloride of stiver, with an excess of ammonia. 'Ae 
ammoniacal chloride of silver must be diluted with 
IS or 20 parts of pure water. In the description 
of the process, this solution will be called a|pmo« 
niacal chloride of silver. 6. A weak solution of 
ammonia, containing 4 or 5 thousandths of lip.aid 
ammonia. This solution will be called ammoniacal 
water. 7. A weak solution of caustic pota^, con- 
tabing*4ot 3 thousandths of the saturated solurion. 
which will be called alkaMne water. 8. A solution 
composed of water 4 parts, saturated solution of 
pota^ 2 parts, alcohol 1 part, all in volume. This 
solution will be caOed alcoholized potash. 9. ^Aci- 
dulated water, composed of water 100 and 
nitric acid 2 parts, in volume. Besides, it is ne¬ 
cessary to have three capsuite or disfaea, «nade of 
porcelain, lurge enough to cotitaui. the plate, and 
covered with an air.^ht jaeee of mund plate- 
glass, and two or three more otqwuus, whiiffi do 
not require to be covered; two or three glass ftm- 
nels, to wash the platen and two or three gloss 
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Koli]«r», in the shape of a spoon or shovel, by which 
the plate is supported when pat in and taken out 
uf the solution, withont tDU<^ng it with the ftn- 
gurs. 

The Oagueireotype plate is iwbiaitted to the en> 
graving process, after having been wadied in the 
hyposolphite of soda, and afterwards in distilled 
water. 

Pint proctufar biting inot mgraoing the plate. 
The following sointions must be put in the cqisulte, 
in sufficient qnantUy, so ns to entirely cover the 
plate :>—l, ikiddulat^ water. 2. Alkaline water. 
3. Aleholized potash, in covered capsulte. 4. Caus¬ 
tic potash, in covered eapsulB. &. Distilled water. 

The {date being pat upon the*gla88 holder or 
spoon, is plunged in the acidulated water, and agi¬ 
tated during a few seconds, then put into a glass 
funnel, and wa^ed with distilled water. It is t^eu 
again with the glass spoon, and plnng^ in the cap- 
sula containing alcoholised po^b. This capsula 
is covered with its glass cover, and then heated, by 
means of a spirit-lamp, to about 144° Fahrenhd^. 
The plate must remain in the capsula half an hour, 
during which the solution is heated now and then, 
and agitated. Daring that time the following acid 
solution, which will be called normal acid, must be 
prepared; it is composed as follows :—^Water 600 
parts, nitric acid 45 parts, solution of nitrite of pot- 
aasa 12 parts, solution of common salt 45 parts. 
These proportions are in volume. The norinid acid 
must be poured in a capsula, covered with its g]^ss 
cover, luid a sufficient quantity must be kept iu tlie 
bottle. 

When the plate has been hnmersed in the alcoho¬ 
lized potash during half an hour, it is taken out of 
the solution by means of the gloss holder, and im¬ 
mediately plunged in the alkaline water, and agitated 
pretty strongly j from thence I; is pnt in distilled 
water. (A) 

This being done, the plate- is plunged in the aci¬ 
dulated water, and moved about therein for a few 
seconds : it is then put into the normal acid. Whud 
the plate has been immersed a few seconds in the 
acid, it 48 taken out by means of tlie glass holder, 
taking care to keep it as much as possible covered 
with the solution, and it is immediately placed hori¬ 
zontally upon a stand, Snd as much acid as the plate 
can hold, is poured upon it from the bottle; it is 
then heated with a splrit-lamjp, but without attaiu- 
ing the boiling point, Dui^ this operation it is 
better to stir or move aboq^t the add on the plate 
by pumping it, and ejecting it again, by means of a 
pipette or glass syringe $ after two or three minutet 
vhe f:!id is thrown away, the plate is put in the 
.glass funnd,' and (bcM wdl washed with water, and 
afterwards with distilled water. (B) 

Then, withont letting plate dry, it is put upon 
the fingers of the left-hand, and with the rigpt-hand 
some ammomaoai chloride^ of ailvef^ which s mov'ed 
about the surface by balancing tiiu bond, is poured 
upon it; the solution is renew<id until the cUoride, 
formed by the action of the add, is dissotveil; the 
plate is oitn ^washed by pouring upon U a large 

a of ammoidacal water, and a^rwards some 
water. ((Ji) , 

Wltififlt allowntg the plate to dry, it is then put 
w the danstlo poltadi, aJ^ the capsula being placed 
upop.tike stand, Bie potash is heated up to me boil- 
hag point t it is then teft to cool (D); and beinnning 
again the operatiani described from A, to D, a se¬ 
cond Utiiiig is obtdndl; and by repeating again the 


operations described in A, and B, a third biting is 
produced. The plate is then dried; in this state 
the block parts of the plate are filled with chloride ' 
of silver. 

The plate is then polished until tlie white parts 
are perfrctly pure and bright. This polishing is 
done with cotton and ‘‘ponce” (pumice stone); 
afterwards, the chloride of silver, filling the black 
parts, is cleansed by the means described in B, and 
C. The plate b then dried, but before drying, it b 
well to rub the pbte slightly with the finger, in or¬ 
der to take off from the bbek parts any remains of 
an insoluble body, which generally remains on it. 
The preparatory engraving b then finished, and the 
plate has the appearance of a very delicate aquatint 
engraved plate, not very deeply bitten in. 

Nevertheless, if the operation has been well man¬ 
aged, and has been successful, it is deep enough to 
allow the printing of a conaderable number of 
copies. 

JVbfe.—Sometimes, instead of treating tbe plate 
with the boiling potash in the capsula, a similar re¬ 
sult may lie obtained by placing the plate upon the 
stand, covering it with the solution, and heating it 
by means of a spirit lamp, until, by evaporation, 
the potash becomes in a state of ignited fusKm. By 
this muns the grain is finer, but the white ports are 
more liable to be attacked. 

(To be conttmttd) 

-A.,-- 

varieties. 

Artificial Cold .—A very intense degree of cold 
may be piyiduced by mixing together equal parts of 
muriate of ammonia end saltpetre^ both finely p.;iw. 
dered, in about six parts of water, even in the hottest, 
day; this is the method generally preferred to cool 
wine, and may be economically employed in many • 
chemical experiments’ to produce artificial cold; 
the theory of this process is, that a solid, in as¬ 
suming a liquid state, abstracts a large portion uf 
the caloric from tlie fluid in which itb immersed. 
— Cox's Chemical Delectus. 

Marine Pi^ulation .—The ocean teems with life— 
the class of polyps alone ore conjeettfred by Lamarck 
to be as strong in individuals as insects. Every tropi¬ 
cal reef b describejj^as brbtling with corals, budding 
wi4i sponges, and swarming with Crustacea, echini, 
and testacea, while almost every tide-washed rock 
is carpeted with fuel and studded corallines, actiniic, 
and mollusea. There are innumerable forms in the 
seas of the warmer zones, whiqbJiBve scarcely begun 
to attract Ute attention of the natundbts; and there 
are parasitic animals without number, three or four 
of which aite sometimes appropriated to one genus, 
as the Babena, for example. Even though we 
concede, therefore, that the geographical' range of 
marine species b more extensive iu general than 
that of the terrestrial (the temperature of the sea 
being more uniform, and the land impeding less the 
migrations of tbe oceanic Bian the ocean those of 
the terrestrul) yet we think it most probable that 
tbs aquatic species far oxoeed in humber the inhabi¬ 
tants of the land. Without msbting on tbb point, 
we may safely assume, as we before stated, that, ex- 
clurive of bicroscopicbei^s, there are betwecn.one 
and two mniioi^ of specks now inhabiting the ter¬ 
raqueous globe; so that if only one of these were to 
berome extinct annaaUy, and one wete to be every 
year called into beiag, more tiun a million of years 
would be required to bring about a complete revo¬ 
lution in organic Ufe. 
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To the Editor of the Magazine of Science. 

Sib, 

I send you a plan of a Mannmotive Carriage, to be 
inserted in your valuable Journal. The letters in 
both fignrca are the same. AAAA., a light frame 
work mounted on three wheels; BBB, the guide- 
wheel, being four feet diameter, and the two large 
wheels six feet diameter, on the axle of which are 
two grooved wheels, FF, one foot diameter. CC 
are two grooved fly-wheels, three feet diameter, 
round each of which passes a band, DD; and round 
the grooved wheels, FF. EE, two wheels through 
which the band passes in order that it may be 
tightened by a nut underneath. G is a lever (of 
which there are two, but only one shown in the 
Fig.) by which motion is given through the bars, 
HH, to the fly-wheels by cranks, 11. J, is an iron 
bar upon a swivel, having an arm, K, at each end 
projecting downwards, at the ends of which arms a 
cat-gut, LL, passes to the opposite end.s of the axle 
of the guide-wheel, which will turn either way by 
pressure of the foot at either end of the bar. M, 
the axle of the guide-wheel which ranges in a groove, 
N. 00, are the seats. F, the spring. QQ, grat¬ 
ings for the convenience of those riding. HR, 
grooves through the grating for the arms K, to 
work. S, a bar for the ends of the levers G, to 
work, shown in Fig. 2 by dotted lines. I have pur¬ 
posely omitted the steps in order to prevent con¬ 
fusion. 

The power that will be spent to move this ma¬ 
chine will, I think, be recompensed by the speed 
at which it will travel, the fly-wheel being three‘icet 
diameter, and the grooved wheel fixed on the axle 
of the six-feet wheel being (pnly one foot diameter, 
the six-feet] wheel will of course turn three times 
to every turn of the fly-wheel, which, supposing it 
could be turned eighteen times in a minute, would 
travel at the rate of a mile in,five minutes; but I 
think it might go faster according to the strength of 
the driver. 

I remain. Sir, 

Your obedient Servant, 

THOMAS FORD.” 

Lincoln’s Inn Fields. 

AERATED SEA WATER.^ 

Long since the inhabitants of the sea-coast have 
employed salt water either as a purgative or as a 
laxative. Several physicians, and especially Russell, 
have written on the advantages which might be de¬ 
rived from its internal use. But the experiments 
have been few in number, and entirely limited to 
localities situated near the coast, because the sea 
*watar could not be preserved and transported with¬ 
out undergoing alteration. M. Fosquier has, by 
overcoming this difliculty, rendered great service to 
therapeutics. Being moreover convinced that the 
disagreeable taste of the sea water was the principal 
cause which prevented its general use, ho hSs endea¬ 
voured to disguise and destroy it, without in the 
least alteriog its chemical composition. For that 
purpose he takes his sea water from a certain depth, 
and at several miles distant from the coast.; he then 
filters it, in order to remove all the animal and ve¬ 
getable substances which it holds in suspension, and 
which %rc the cause of its rapid decomposition; and 
lastly he charges it with car^nic acid gas, in order 
to destroy the disagreeable taste. One hundred bot¬ 
tles thus prepared by M. Fasquier were placed at 
the disposal of the Commission; they had been kept 


from four to six months, and we found that they 
had undergone no change whatever. Being re¬ 
quested to verify the exactitude of the facts stated 
by M. Fasquier, I have employed sea water pre¬ 
pared by him in the Hospital de la Charite, and I 
have been able to confirm—first, that it is a power¬ 
ful laxative; that a bottle of sea water acts more 
^trongly than a 32-grm bottle of seidlitz water; 
second, that the patients took it without repug¬ 
nance, and found it agreeable to taste; third, that 
no accidents, no inconveniences, have resulted from 
its employment. We consequently believe that the 
purified and aerated sea water prepared by M. Fas¬ 
quier may be employed with advantage in all cases 
where saline laxatives are recommended. Wc have 
moreover observed that it has a special and favour¬ 
able action on individuals aflected with scrofulous 
diseases ,—Chemical Gazette. 


COMPOSITION FOR MOULDINGS. 
Benedict Albarm, Piccadilly, London, civil engi¬ 
neer, has patented tl e following improvements in 
materials, and applying ihem to the manufacture of 
ornamental mouldings:—The mode by which the 
patentee ptepaies fibrous substances for the pur¬ 
poses of mouldings consists in first forming the 
cotton or hemp into sheets in the orditjaiy manner 
and of the required thickness. The sheet is then 
sprinlfAd with boiling water as it pas.ses on to two 
wooden rollers covered with cloth, which express 
the water and compress the fibious substance, which 
is subsequently dried and immerW in a compound, 
of resin, oil, and tar, prepared as follows:—In the 
first place, 70 parts of coal-gas tar, 20 of resin, and 
Ifi of oxide of manganese, is also prepared in the 
same way, and of the two preparations a comp';und 
is made, by melting them together by Jint-walcr 
pipes, or other means. The sheet oL fibrous sub¬ 
stance, after being dipped in this, is again pressed ^ 
in rollers and dried, and is subsequently dipped in a 
preparation of linseed oil and yellow ochre, and in 
that state it is fit for moulding, which is done by 
forcing il into dies with punches of soft metal pre¬ 
viously cast in the die. The ornaments thus mould¬ 
ed imdergo several processes of varnishing before 
they are completed. 

ON THE SUBSTITUTION OF STARCH- 
• SUGAR FOR HONEY. 

By M, Laexaigne. 

In the wholesale grocery trade we had some time 
since an opportunity of satisfying ourselves tliat a 
delivery of thirty-five kilogpsmmcs of starch-sugar 
solidified into a granulated mass, had been made as 
British honey of an inferior quality. This gross 
aubstitution having been discovered in time, was 
put a stop to by communicating the circumstance to 
the contractor, who had received this article under 
the false name of common honey. * 

This species of adulteration to which we now calW 
the attention of pharmaciens and traders, well de¬ 
serves being taken into consideration, for it should 
.be considered not as a mere mistike, but a shame- 
jf^ess act to be condemned by every honest man. In 
1842, one of our coUergues in the Fharmaccntical 
Society of Faris, M. Menicr, showed that this same 
starch-sugar was employed for the preparation of a 
spurious manna, having some physical resemblance 
to the fragments of genuine manna in tears. 

The case we are now publishing shows, that tho 
drug trade is likely to be infected by a' humber of 



THE MAGAZINE OP SCIENCE, 


251 


Brticleii, which frequently bear no relation whatever 
to the substances for which they are made to pass, 
except in the name which the avarice of individuals 
has audadonaly imposed on them. 

The article which forms the subject of this notice, 
WHS contained in a small cask, about the size of 
those in which the honey of Britain is every day ex? 
ported, with •'he exception of its being' paler, it had 
the consistence of common honey solidified, as also 
its granular and crystalline appearance, lire odour 
of it wiu not tliat of honey, but that of syrup too 
much boiled and a little caramalized ; its taste at 
first, slightly saccharine, became ultimately a little 
sour and bitter. To these physical characters, very 
ditfereiit from tho.se of common honey of inferior 
quality, there was joined one that was more jmrticu- 
Uily rcmurk.ablc; viz., the tendency of this article 
to become more and more concrete, and to harden 
on being cxpo.sed to dry air, at a temperature of 
.bl ’ Fahr., whilst pure honey retains it.s consistciUHi 
IIS every one knows, and becomes even more fluid, 
according as the temperature is raised. 

Diluted in from two to thre« times its volume in 
water, it yielded a granular substance, which, when 
pres.sed lytween several folds of blotting-jiaper, in 
order ■-■‘'o free it from tlie coloured liquid, assumed 
the apiicaratice of a whitish mass, consistingaof small 
cTy.stalliiie grams. I'hcse crystals, being well dried, 
were very like the jstarch-sugar found at present in 
commerce, by re-isoii of their fresh and slightly sac¬ 
charine taste, tfrid in corroboration of our assertion 
is tins, viz., that tiie solution of these crystals in 
distilled water evidently contained sulphate of lime, 
a:ewas shown by nitrate of baryta and oxalate of 
ammonia. These crystals, when compared with 
the crystalijzable part of jmre honey, presented an 
olivious ]>hysieal diiference. 

The same quantity of these crystals, and of the 
crystallizable sugar of honey, was dissolved in the 
smallest quantity of water possible, and a drop of 
one of these two solutions was placed online and the 
same gluns plate. On exposure to the dry air, at a 
temperature of 68'^' Fahr., the sugar of honey soon 
began to crystallize in small white grains, formed of 
iieiws shooting out from the same central point, 
whilist the sugar of starch assumed the appearance 
of a viscid granular m.iss in the same spdbe of 
time. 

The viscjl3, brownish, yellow liquid in which the 
crystals were observed, which we separated by the 
cold paper, had ^ acrid and saccharine taste; on 
being examined with nitrate of baryta and oxalate 
of ammonia, it was immediately rendered turbid by 
the use of these two re-ageuts, and formed copious 
white precipitates. The presence of a greater quan¬ 
tity of sulphate of lime in this saccharine coloured 
liquor (a salf not formed, or scarcely found, in the 
presence of honey), proves that it is a product of 
art, and not of bees, as is clearly proved by the 
physical characters above assigned to this product, 
manufactured at the present day, in a very large 
quantity for (Iffferent uses.— Journal de Chemie 
, Medicate. 


AMERICAN NEEDLES. 

A correspondent of .the Roebest^ Democrat, says a 
factory to mak4 needles has been established at Ha- 
verstraw, 'Rockland County, New York. He thus 
describes it:—“ I saw needles in various stages of 
the process by which they are made from the wire, 
prepared on the same premises, and was surprised 


at the facility afforded by the curioos lasdiinery 
which human ingenuity has Invented to letsen the 
manual labour, and multiply the res^^s of the nu-* 
merous operations. The wire is at flfst 6nt Into 
lengths which will make two needles each. The 
depressions where the eyes are to be ^ade, Md 
where the grooves are to be found on the liaiahed 
articles, are stamped in both needles by k sin^S 
stroke of the machine, with which a single band can 
turn off thirty thousand in a day. It is then tamed 
over to another boy, who with a machine punches 
the eyes, and another separates the two needles and 
smoothes away any irregularities. The eye of the 
needle is then bored by another process, which ren¬ 
ders it so smooth that it will not cut the thread. 
After'this, a man grinds a handful at a time on a 
common grindstone, holding them in his leR hand, 
and giving them perpetual rotatory motion with the 
riget, so that they are made round and sharp. They 
are now to be case-hardened, and Anally burnished, 
all of which is done by simple processes, in which 
immense numbers can be subjected to the operation 
at the same time.” 

To the Editor qfthe Magaziru of Science. 

Sir, 

Yestkrday morning, about half-past ten o’clock, 
my attention was called to a streak of light extend¬ 
ing across a large meadow, and exhibiting faintly 
the prismatic colours. 

On entering the meadow I observed two such 
streaks, forming with each other an angle of about 
GO degrees, and immediately under me there ap¬ 
peared a beautiful bt*v, like an inverted rainbow, 
with the prismatic colours brilliant and well-defined, 
and apparently connecting the two streaks. 

I remarked that the field was entirely covered 
with spider's webf on which was a heavy dew. I 
noticed the same appearances this morning. 

As this phenomenon is not, I believe, of frequent 
occurrence, or at least is but seldom witnesi^, I 
send this account for insertion in your interesting 
^lagazine, if you should consider it of sufficient im¬ 
portance to be made generally known. 

I am, Sir, yours re.'^pectfully, 

• W. B. P. 

Longport, Somerset, 23rd October, 1844. 

ENGRAVING DAGUERREOTYPE PLATES. 

(Continued from page 248.) 

Last operation of biting in. —Tbi.s operation re¬ 
quires some of the re-agents before nam^, and also, 

1. A siccative ink, made of linseed oil, rendered 
very siccative by boiling it sufficiently withflitiiarge; 
it may be thickened with calcined lamp-black. 

2, An electrotype apparatus, and some solutions 
fit to gild, and ci^pcr the plate. 

Means qf operating. —^The plate must be Inked as 
copper-plate printers do, taking care to clean off the 
white parts more perfectly than usual; the plate is 
then to be placed in a room sufficiently warm, until 
the ink is well dried, which requires more or less 
time, according to the nature of the oil employed. 
The drying of the oil may be hastened by heating 
the plate upon the stand with the lamp, but the 
slow process is more perfect and certain* 

When the ink is well dried, the white parts are 
cleaned again, by polishing the plate with cotton 
and pounce, or any other polishing powder : a ball 
of cotton, or any other matter, covered with a tiiin 
piece of caoutchouc or skin, can be used for tliia 



252 


THE MAGAZINE OF SCIENCE. 


porpoM. When poUshedi the plate is ready to re> 
ceire the electro-chemical coating of gold, which 
will protect the white parts. 

Oilding .—The gilding is obtained by any of the 
various processes of electrotyping which are known. 
The only indispensable condition is, that the surface 
obtained by tl^ precipitation must not be liable to 
be attacked by any weak acid ; a solution answering 
this purpose is made of ten parts {by weight) of fer- 
rocyaiiide of potassium, one part of chloride of gold, 
and 1000 parts of water, used with a galvanic bat¬ 
tery. During the gilding the plate mu.st be turned 
in several positions, in order to regulate the metallic 
deposit. In some cases the gilding may be made 
more perfect, if the plate is covered with a thin 
coating of mercury b^ore being put in the gilding 
solution. 

When the plate is gilded, it must be treated with 
the boiling caustic potash, by the process already in¬ 
dicated for the preparatory engraving, In order to 
cleanse it from all the dried oil or ink, which hlls the 
hollows. The plate is then washed and dried, and 
when the oil employed has been thickened with the 
lamp-black, the surface of the plate is rubbed with 
crumb of bread, in order to cleanse and take off the 
black remaining; then, the white parts being co¬ 
vered and protected by a varnish not liable to be 
attacked, and (he black parts being uncovered and 
plean, the plate can be bitten in by acjua-furtis, ac¬ 
cording to the ordinary process need by engravers. 

This o|>eration must be done upon the stand, aiyl 
not by immersing the plate in the solution. 

Before this last biting-in, if the preparatory en¬ 
graving has not snceeeded sfell, and the plate still 
wants a suflldeot grain, it can be given by the vari¬ 
ous processes of aquatint engravipg. 

Before submitting the plate to the operation of 
printing, hi order to insure an nn'imited number of 
copies, it is necescary, as before stated, to protect it 
by a slight coating of copper, which is obtained by 
the electrotype process; otherwise the printing 
would soon wear the plate. This coating must be, 
kept very thin, lest the fineness of the cngr.aving, 
md the polish of the white parts, sliunld be destroy- 
ed. In this state the plate can bo delivered to the 
printer. t 

After a certain nuidbel' of impressions have been 
obtained, it will be perceived that the coating of 
copper is worn in some places: then, this coating 
must be removed, and a fresh one applied in its 
place. For this purpose, the plate must he purified 
and cleansed by warm potash, and plunged in a 
weak acid, composed as follows:—Water, 600 
patts; jiitric acid, 50 parts; nitrons acid of en¬ 
gravers, 5 parts; all in volume. This acid will 
dissolve the coating of copper, and the plate being 
coppered again, by the same means as before, may 
lie again submitt^ to the operation of printing; 
and os nothing can prevent the success of a repeti¬ 
tion of the same operation, any number of impres¬ 
sions may be obtained. The coating of copper can 
also be removed by cau.stio ammonia. 

The Daguerreotype plate engraved by this process, 
which constitute the present invention, consist,— 

First,—ift the discovery and employment of cer¬ 
tain proplh'ties of a mixture composed of nitric acid, 
nitrous, geid, and hydrochloric acid, in determined 
or fixeid proportions. The two last-mentioned acids 
may be epployed either in a free state, or combined 
with alkaline or other basis. This mixed acid has 
the proi>erty of biting the pure silv^u*, which forms 


the black parts of the Daguerreotype picture, with¬ 
out attacking the white parts formed by the amal¬ 
gam of mercury. The result of the action of the 
biting, is to form on the black parts of the picture 
an insoluble chloride of silver; and this chloride of 
silver, which, when formed, stops tiie action of the 
aeid, is dissolved by ammonia, which allows the bit¬ 
ing to continue. ^ 

Secondly,—in the discovery of certain properties 
of a warm solution of caustic potash, and in the em¬ 
ployment of the said solution, by which the mercury 
forming the picture is better and deeper nraalgama- 
ted with the silver under it, so that many impereep- 
tible points of the amalgam are e(fectc<l in sueh a 
manner that the acid has no action upon them. 

Thillly ,—^in the discovery auJ employment of .a 
process 'Which produces a grain fnvourahlc to the 
engraving, by which tlie biting on the plate is ren¬ 
dered deeper. Ttis is eflected by filling the parts 
engraved with a siccative ink, or any other substance, 
and thengilding the plate, by the electrotype proce.si: 
the gold is not deposited on the parts jirotceted hy 
the ink. When the plate is gilded, the ink is cleaiibcd 
by the caustic potash, and the jdate may he sub¬ 
mitted to the effects of an acid, which di^’s not at¬ 
tack the coating of gold, but bites only on tin. silver 
in the parts already engraved by the first O[»eriit:on. 

Fourthly,—in the eniploymrtd of a proee«s by 
which the plate is protected frain the wear of the 
printing operation. This is effeeted-.by covering the 
plate, before printing, with a .slight Xi.iting of coji- 
per, by the electrotype process, and when the coat¬ 
ing begins ^to wear by jirinting. it is roinoved by a 
weak acid, or by ammonia, whirh dissolves the fo>- 
per without affecting (he silver under it. ’J'he phiro 
is coppered again, and after anotlicr printing, (he 
same operation is repeated, so that a considcraiilo 
number of copies may be printed without muoli in¬ 
jury to the engraving. 

, THE BARN OWL. 

If this useful bird caught ita food by ilnj, instead of 
hunting for it by night, mankind would Imve ocular 
denionstration of its utility in thiiiniiig (lie country 
of mice ; and it would be protected, and eneoiirageil 
everywhere. It would he with us wh.at the ibis, was 
with* the Egyptians. When it has young, it will 
bring a mouse to the uest about every twelve or fif¬ 
teen minides. But, in order to h-ivo a proper idea 
of the enormous tjuantiLy of iniee ivhieh tins bird de¬ 
stroys, we must e.xamiiu; the pe|^:ts which it ejeets 
from its .stomach in the place of its retreat, livery 
ptlltil eoutains from four to seven skeletons of iniec. 
In sixteen raonth.s from the time that the ap.irtineiit 
■af the tiwl on the old gateway was cleaned out, theic 
has been a deposit of above a bushel of pellels, 

The barn owl sometimes carries off' rats. One 
evening I was sitting under a shed, and killed a very 
large rat, as it was coming out of a hole, about ten 
yards from where 1 was watching it. I did not go 
to take it up, hoping to get another shot. As it lay 
there, a burn owl pounced upon h, and flew away 
with it, 

This bird has biam known to catch fish. Some 
years ago, on a fine evening, in the month of July, 
lung before it w^s dark, as 1. was standing on the 
niiddle of the bridge, and minuting tiie owl by riiy 
watch, a.s she brought mice into her nebt, all on a 
sudden she dropped perpendicularly into the water. 
Tliinking that she had fallen down in epilepsy, my 
first thoughts were to go and fetch the boat; but 
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before I had well got to the end of the bridge, I saw 
the owl rise out of the water with a fish in her claws, 
ajid take it to tlie nest. This fact is mentioned by 
the late iiiui:h revered and laraeuted Mr. Atkinson 
of Leeds, in his Compendium, in a note, under the 
signature of W., a Iriend of his, to whom 1 had 
communicated it a few days alter I had witnessed it, 

I cannot nake up iny miud to pay any attention 
to the de-scription of the amours of the owl by a 
modern writer; at least the barn owl plays off no 
butiooneriea here, such as those which he des> 
cribes. 

When farmers complain, that tlie barn owl de¬ 
stroys the eggs of their ])igcoas, they lay the saddle 
on llie wrong horse. They ought to put it on the 
i.it, Forrnnly 1 could get very few young pigeons 
till the rata were e,\clndcd clfcctually from the dove¬ 
cot. Since that took place, it has produced a great 
ubunrl.inec every year, though the harn owls frequent 
it, and .ire encouraged all around it. The barn owl 
merely re-sorts to it tor repo.se and ooncaalment. If 
it were really an enemy to tlie dovecot, we should 
Kee the pigeons in commotion as soon as it begins 
its evening flight! hut the jiigcona heed it not: 
v.h.‘re.is,^'t lh>' sparrow-hawk or hobiiy sh.nild make 
i^^ appearance, the whole cornniuiiity v/ould be up 
.'.1 oiiee ; proof snincieiit that the Inirti i^vl is not 
1-ioked upon .is a l.flkd, or even a .su.spicious, charac¬ 
ter by the. inh.ibitiSnts of the dovecot. 

I'lll l.itely.a^ rre.at and well-known distinction has 
always been (n.idc betwixt tlie screeching and the 
liooling of owls. 'I'lie tawny owl is the only owl 
winch boots; and when I am in the cwoods after 
] • lehcrs, about an hour before daybreak, I he.ir 
with extreme delight its loud, clear, and sonorous 
notes, resending far and near through hill and dale. 
Very diflVrent from these notes is the screech of tlic 
h.ini owl. Hut Sir William .lurdine informs us, 
tli.it the owl hoots; and tliat lie has shot it in the 
ai'f of hooting. Tins is .stifl" aulliority ; and T be¬ 
lieve it because it comes from the pen oflKir William 
.lardinc. Still, however, metbiiiks that it ought to 
be takiai in a somewhat diluted state, wc know full 
Well that most extraordinary examples of splendid 
talent do, trom time to time, make their appear- 
(iiies on the world’s wide .stage. 

The barn owl may be heard shrieking here perjic- 
tiiilly on tiic poitico, and in the Large sycamore 
tns-.s near''the hou.se. It shrieks equally when the 
moon shines, a»d when the night is rough and 
I'loudy ; and he wio takes an intere.stin it mayheie 
see the b.irn owl the night through when there i.s a 
moon ; and he may hear it sliriek u'hrn perching on 
the trees, or when it is on wing, lie may see it and 
liiar it sliriek when perching on the trees, or when 
It IS on wing. He may sec it and hear it shriek, 
within n fe«» yards of liiin, long before dark; and 
again, often after daybreak, before it takes its final 
departure to its wonted rejiting-place. 

I am amply re])aid for the pains 1 have taken to 
protect and em^urage the bam owl; it pays me a 
humlred-folil by the enormous quantity of mice 
.wlneh it destroys throughout the year, 'Jlie ser¬ 
vants now no longer wush to prosecute it. Often, 
on a fine summer’s evening, with delight I see the 
villagers loitering under the syijsmore trees longer 
than they would otherwise do, to have a peep at the 
barn owl,*a8 it leaves the ivy-mantled tower: for- 
tniiate for it, if, in lieu of exposing itself to danger, 
by mixing with tlie world at large, it only knew the | 
advantage of passing its nights at home.—ff’aferfoit 


ON THE SOLUBILITY OP LEAD IN 

water. ,.4, 

By Mr. J. C. Cethm. 

At a recent meeting of the Phafmaceuticsd Society, 
Mr. J. C. Calvert laid before the, mwsting the result 
of some experiments vrlikh he has. made wife refe¬ 
rence to this subject. 

If some portions of sheet-lead free from oside be 
put into two stoppered bottles, one of which con¬ 
tains recently distilled water, and the other common 
water, the Water of the Seine for example, the lead 
of the first bottle soon becomes tarnished aud co¬ 
vered with a white layer, consisting probably of car¬ 
bonate of lead, whilst the metal in the second bottle 
will not undergo the action of the water, and of fee 
solid and gaseous substances contained in it, till af¬ 
ter a much longer lapse of time. Bi'sides, fee. dis¬ 
tilled water will a.ssume a milky appearance in a few 
niinutes, and will eontein a considerable portion of 
lead after some hours, whilst ordinaiV water will re¬ 
main perfectly limpid, and will present a colour 
scarcely perceptible on the addition of hydrosul- 
phuric acid after the same number of hours, from 
three to twelve for instance. 

Ihe above facts will become still more interesting 
when we shall become capable of ascertaining the 
entire influence which salts dissolved in water may 
exercise in the non-altcratlon of load by water. The 
action of the sails is so great, that Seine water and 
well-water never contain so many soluble and inso- 
Lible corn pounds of lead as distilled water. Having 
placed, about a year ago, some well-sconred por¬ 
tions of lead in some stoppered bottles, and liaving 
fliled these bottles with recently distilled water, with 
aerated distilled water, with Seine water, and lastly 
with waters from several wells and springs in E’aris, 
they presented t^e following results;—A few days 
ago, after employing sulpliurettcd hydrogen, dis¬ 
tilled water and aerated distilled water presented an 
intensely black colour of sulphunit of lead, whilst 
the Seme and the spring waters presented but a very 
■ light tint. 

The distilled water which 1 employed was quite 
free from hydrochloric acid; it was obtained from an 
alembic which continues in action for sixteen hours 
without its being ncccssaiy to renew the water, and 
it is .well known that the hydrochloric acid is not 
formed till the termination of the operation, when 
the chloride of magnesium, becoming deposited on 
the sides of the .«till, is decomposed into magnesia 
and hydrochloric acid. Tlmt common water should 
retain less of the lead salts is not surprising, because 
It may be admitted, that containing soluble s^phates, 
carbonatc.s, and chlorides, insoluble salts of lead are 
produced, to which some sulphur might be united, 
which may have been formed by the action of the 
organic matters on the sulphates, and fee insoluble 
salts «o deposited on fee surface of the metal, might 
prevent fee nlterior action of the liquid on it. 

I also remarked a considerable difference in the 
quantity of sulphuret of lead formed In river-water 
and spring-water, when tested wife sulphuretted 
hydrogen. Thi-s induces mo to think that fee na¬ 
ture and quantity of fee salts contained in the wa¬ 
ters exert considerable influence on the firoportion 
of lead which fee waters are capable of dissolving. 
After the above observations, I am satisfied that fee 
action of water on lead depends principally on the 
quantity of salts whicb^it contains, Likewise, Acre 
must exist a ratio between the quantities of salt and 
of water, in order feat fee action of the latter may 
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be at the minimum, so that there is a limit where 
the water containing determinate proportions of salt 
of the same nature, or of different composition, 
must exert, its minimum effect; thus these limits 
and relations being once passed, or fallen short of, 
the action of the water increases, and is capable of 
becoming charged in greater quantity with soluble 
compounds of lead. 

I also remarked, that the portions of lead which 
had been in contact during a year with distilled wa¬ 
ter, were covered with a white crust, whilst the lead 
acted on by drinkable waters presented a black 
surface. 


RESULTS OP MACHINERY. 

It is just possible that you will say. It matters not 
to us, the working men of England, whether the 
people of India sell us raw cotton or piece goods ; 
or whether the trade in cotton amounts to one mil¬ 
lion a-ypur or thirty-six millions. You may want 
to know how you individually, whether labourers or 
mechanics, are benefitted by those changes, which 
look so large in figures. \Vc will endeavour to tell 
you how you are benefitted. 

Of the cott3D cloth made in England, three hun¬ 
dred and sixty million yards are exported, and three 
hundrexl and ninety-nine million yards are retained 
for home consumjdion. This was the state of trade 
upon an average for years from 1824 to 1828. You 
are, doubtless, benefitted very greatly, though in¬ 
directly, by the cotton cloth and the cotton yan 
which go out of the country, ITie difference in the 
value between the raw cotton and the cotton yarn or 
cloth, is the price of your owt industry, and of the 
profits of capital which sets your industry in motion. 
At that price you buy foreign produce, by which 
purchase you bring many article^ of necessity and 
luxury within your reach. But tills, you say, is a 
doubtful good. The good is doubtful; but the ob¬ 
jects which produce the good are spread over a large 
surface. We shall confine your attention therefore 
to one object. 

Near twenty years after Arkwright had begun to 
spin by machinery, the price of a particular sort of 
cotton yarn much used in the manufacture of calico 
was thirty-eight sliillings a pound. That same yam 
is now sold for between three and four shillings, or 
one-twelfth of its price forty years ago. If cotton 
goods were worn only by the few rich, as they wore 
worn in ancient times, and even in the latter lialf of 
the last century, that difference of price would not 
be a great object; but the price ia a very important 
object when eveiy man, woman, and child in the 
United Kingdom has to pay it. The four hundred 
million yards of cloth which are annually retained 
for home consumption, distributed amongst twenty- 
five millions of population, allow sixteen yards every 
year for each individual. We will suppose that no 
individual would buy these sixteen yards of cloth 
unless he or she wanted them ; that thia plenty of 
cloth ia a desirable thing; tliat it is conducive to 
warmth and cleanliness, and therefore to health; 
that it would be a great privation to go without the 
cloth. At sixpence a yard, the four hundred million 
yards of ^loth amount to ten million pounds ster¬ 
ling. At half-B-crown a yard, which we will take 
as eoi average price about five and twenty years ago, 

• they would amount to fifty millions of pounds stcr- 
Ung—an amount equal to all the taxes annually paid 
in Great Britain and Ireland. At twelve times the 
present prix;e,or6ix shillings a yard, which proportion 


we get by knowing the price of yam forty years ago 
and the present day, the cost of four hundred millions 
of pounds sterling. It is perfectly clear that no such 
.sum of money could be, paid for cotton goods, and 
that, in fact, instead of ten millions being spent in 
this article of clothing by persons of all classes, in 
consequence of the cheapness pf the commodity, we 
should go b.Tck to the very nearly the same consump¬ 
tion that existed before Arkwright’s invention, that 
is, of the year 1753, wlien the whole amount of the 
cotton manufacture of the kingdom did na^xceed the 
annual value of two hundred pounds. fhat rate 
of value, the quantity of cloth manufactured could 
not have been eq>u»l to onc-five-hundredth part of 
that which is now manufactured for home consumjj'v 
tion. So that thirty-one people each now eunsumu 
sixteen yards of cotton cloth where one person eight 
years ago cousamed one yard. Wc a.sk you, there¬ 
fore, if this last difference in the comforts of every 
family by the ability whie;i rhey now pos.sess of easily 
acquiring warm and healthful clothing, is not a clear 
gain to all society, and to every one of you as a por¬ 
tion of society.^ It is more especially u gain to the 
females and children of your families, whose condi¬ 
tion is always degraded when clothing is scavty. The 
power of procuring cheap clothing for themKslves, 
and for fheir children, has a tendency to raise the 
condition of females more than ahy other addition to 
their stock of comfort. It cultivaifs habits of clean¬ 
liness and decency; and those are h^tlc acquainted 
with the human character who can doubt whether 
cleanliness and decency are not only great aids to 
virtue, but .'’irtucs themselves. John Wesley said 
that cleanliness was next to godliness. There h 
little self-respect amidst dirt and rags, and without 
self-respect there can be no f(>undBtion,.for those 
qualities which most contribute to the good of so¬ 
ciety. The power of procuring useful clothing at a 
cheap price has raised the condition of women amongst 
us, and the influence of the condition of women 
upon the wfclfare of a community can never be too 
highly estimated. That the manufacture of eoltoii 
by maclpnery has produced one of the great results 
for which machinery i.s to be desired, namely cheap¬ 
ness in production, cannot, we think, be doubted. 
If increased employment of human labour has gone 
along with that cheapness of production, even the 
most prejudiced can have no doubt of the advan¬ 
tages of this machinery to all classes of the commu¬ 
nity.— Working Man's Companion. 

IRON TUBES. 

Mb. J. Roose, of Staffordshire, has recently ob¬ 
tained a patent for an invention which relates to 
improvements in. welding the points or seams of 
wrought iron tubes, when made by external pres¬ 
sure, by passing the iron, in a state fi'- fur welding, 
between dies or through holes. 

llie improvement consists in employing internal 
snjiport, in such a manner that the mandril (which 
gives the internal support) is fixed or stationary, 
during the operation of welding the tube ; an “ in¬ 
ternal slit sliding tube,” ai'd a fixed cuter or out¬ 
ward tube, or pulleys and guides, being placed on 
the outside of the stem of the mandril, for the. pur¬ 
pose of stiffening ^t, and for giving the internal sup¬ 
port; by which means the requisite pressure is ob¬ 
tained. When the tube has passed the Bulb, and Ls 
on the stem of the maudril, and the weld is com¬ 
pleted, the mandril used for giving internal support, 
owing to its being of smaller diameter, when com- 
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pared with the internal diameter of the finiahed tube, 
may readily be withdravm. 

llie manner in whinh this invention may be moat 
readily carried into effect, is described as follows ;— 
First, take a strip of iron, of the required length 
breadth, and thickness, depending on the diameter 
and length of tube required, and proceed to turn, 
draw, or convey it into a skelp, or form of tube. 
If for a lap-joint tube, the strip is bent into a cylin¬ 
drical shape, by bringing the edges together, or 
nearly so; the one edge lapping a little over the 
other edge, as is commonly practised in making 
welded Ian-joint iron tubes. When the tubes are 
thus fan^vared, they are placed in a furnace, so 
os to brinPhe two edges to a good welding heat, 
and when in this state, the tubes, having a mandril 
between each of them, are to be drawn through the 
dies. At the mouth of the furnace is placed the 
end of a drawbcnch, and upon this bench, two 
steps ; against these steps a die or dies, or a pair of 
groove-rolls of the required size for the tube about 
to be welded. A mandril is placed upon the draw- 
bench, with pulleys and guides plue.ed upon the out- 
■side of the stem of the maddril. These pulleys have 
groove's in them, of the required diameter, and re¬ 
volve by the pas.sing of the tube, and are for the 
purpose of stiffening the stem of the mandril, so as 
to kecj? it from bending wliile the welding pressure 
is upon it. One end of the mandril is to be made 
secure at the bael^end of the draw-benA, and the 
other end is to lie passed through the die or dies, or 
groove of the ron.s; a ferrule or ring of iron or steel 
is to be pl^Lcd in the end of the tube which first 
passes over the mandril, and is capable of sliding 
over the stem thereof. When these instruments arc 
so prepared, and the skelp or tube is* at a welding 
meat, the mandril is to be forced through the die or 
die.s, and sufficiently inserted into the skelp or tube 
to alloiP of the end (which was previously made 
smaller) being passed through the die or dies, or 
groove of the rolls. The iron or steel ring, or fer¬ 
rule is now to be pushed inside the end of the skelp; 
pliers should then t&ke hold of that part of the skelp 
or tube in which the ferrule or ring is inserted ; and 
the chain of the draw-bench, being attached to the' 
pliers, should be immediately set in mq|ion, when 
tiki hut skelp or tube will be drawn along and 
over the mandril, an<l through the die or dies, or 
through the groove or rolls. The compression on 
the outer surface of the edges or joint of the hot 
skelp OR tube, and the resistance opposed by this 
way of using or stiffening the stem of the man¬ 
dril within, will effect the welding of the joint or 
seam more firnfty, and allow more or greater exter¬ 
nal pressure on the outer surface of the skelp or 
tube; this will cause a greater reduction of the 
substance or thickness of the iron, and lengthen 
the skelp or tube much more than is now done 
in the weeding of wrought-iron tubes, which will 
be found most advantageous in such productions. 

The iron preferred by the patentee for welding 
into tubes upon the principle of lap-joints, is from 
nine to fifteen wire gauge; depending upon the 
redaction of wch heat and strength of tube wanted; 
but he does not confine himself to any particular 
thickness or form of "iron. The pliers are the same 
as those now used in the welding of iron tubes, 
when drawn, with this difference, that at the top 
of the perpendicular pillars they turn in, or are 
bent in# a direction pointing to each other, and 
form at their end part of a circle, so as to go be¬ 


tween the pulleys, and grasp the pipe or tube. The 
mandril has a bulb at one end, widen first enters tiie 
tube, and should be like a little taper. The back 
end of the bulb should be the sise required for the 
diameter of the tube, when the final welding pressure, 
would be from the die or dies, or Ifrom the groove 
in the Volls, which would leave the inside lorface 
smooth. The patentee does not confine himself to 
any particular form of mandril; the die or dies, are 
in the form of hand-tonga, having a bell or enlarged 
mouth; these tongs are very similar to those now 
\ised in the welding of wrought-iron tubes. The 
patentee docs not confine himself to the form or 
shape of the die or dies, but prefers the pressing 
dies in the form of tongs, on account of the cheap¬ 
ness of their construction, and the facility they offer 
for being cleansed, by dipping them in water after 
each using, when the sc^, if any adhere, may be 
readily removed : such construction of dies also al¬ 
lows the workman to change them from one side to 
another more readily, at the same time. In makii^ 
a butt-joint, the two edges of the skelp should stand 
up a little, or in preparing the skelp, the edges 
stending up should touch each other (that part being 
partly of au oval form or shape), so that when the 
welding (iressure is upon it, such would have the 
effect of pressing the joint together; the greater 
part of the pressure being on the joint or seam. 
The tube is again re-heated, and drawn through tlie 
die or dies, as may be required ; the same end first 
entering the die or dies os before, which may be 
kept a little larger than the bulb of the mandril, on 
account of its allowing the mandril to be quickly in¬ 
serted, and the pliers to grasp it without lulling the 
heat. Ihe tube, after being passed through the die 
or dies sufficiently often, so as to finish and complete 
the welding, and mfking it equal in its thickness, is 
then placed on a shortening-plate, the ends cut off, 
and tlicn finished. If the grooved rolls are used in 
the drawing of the tubes, when in tiic process of 
welding they sftould revolve by the draught of the 
tube passing, and not by machinery. 

Another method of producing welded iron tubes 
according to tliis invention, is as follows;—A strip 
of iron is first converted into a skelp or form of 
tube, by any of the known methods, and placed in 
the furnace, as before. Near the month of the fur¬ 
nace ^ a pair of rolls, capable of being driven by 
machinery, having grooves of a required diameter 
and form. Between, or in each of the grooves of 
the rolls, is the bulb of a nmndril, at the back end 
of which is a stop inserted in a slot in the mandril 
This stop is attached, and fastened in, or to, a 
trough, by which the mandril is suspended. On 
tho outside of the mandril is a tube, having a slit 
nearly the whole of its length; the tube is^much 
longer than the mandril, and the slit is Ibr the pur¬ 
pose of allowing the tube to slide over the stop at 
the back end of the mandril. On the outside thereof, 
a fixed tube is placed, which is large enough in its 
diameter to admit the hot tube without being an 
obstruction; and when the tube has reached a good 
welding heat, it is forced under the grasp of the 
rolls, and the draught or friction, of the rolls passes 
the tube through, immediately the slit sliding, tube 
is drawn off, by machinery, or any other means that 
may be preferred. When the hot tube is sliding on 
the mandril, the cold slit tube is sliding off. This 
sliding tube passes inside the fixed tuoe, and is for 
the purpose of preventing tite end or edge of the 
hot tube offering resistance against the fixed tube. 
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These two tubes, namely, the slit sliding tube, and 
the fixed outer tube, are for the purpose of giving 
support, and preventing the stem of the mandril 
from bendinjp;, so that it may retain its position 
while the welding pressure is upon it. After the 
hot tube has passed the bulb of the mandril, and the 
sliding tube has passed off, the back end of the 
stem of the mandril is heaved up and knocked with 
a hammer; the bulb is then taken hold of, and the 
hot tube drawn off. It Is then placed in the fur¬ 
nace, and again passed under the pressure of the 
rolls, as often as found requisite. The patentee does 
not confine himself to the using of these tubes, as pul- 
lies may be applied in this case. 

In conclusion, the patentee states, that, “ What I 
claim as this part of my invention, is giving support 
to the stem of the mandril, in whatever way it may 
he applied, for the purpose of support or stiffening. 
I likewise claim the construction of the mandril 
with a slit in it, in which the stop is fixed in ; and 
1 claim the construction of the pliers used for grasp¬ 
ing the tube between the pulleys, &c. And, after 
having so far described the nature of my invention, 
I wish it to be understood, that I do not confine 
myself to the various details shewm and described, 
provided the particular mode of applying internal 
mipport, when support is given to the stem of the 
mandril, combined with the welding of wrought-iroii 
tubes, by external pressure, be retained, whereby a 
mandril with pulley, or pulleys and guides, or a slit 
eliding tube, and a fixed outer tube, is placed on the 
outside of the stem of the mandril, and is thereby 
caused to give any external support that may be 
wanted to the seam, or joint of the tube, when being 
welded by external pressure; and whereby the man- 
dail is stationary, while in the (mcralioii of the tube 
being welded, very similar to that called, and well 
known by tube masters, as the suspended mandril, 
and be released after the weld is obtained ; owing to 
the stem of the mandril being smaller in its dia¬ 
meter than the internal diameter of the tube, and the 
support of the mandril being no obstruction, as 
above described."— Niton’s Journal, 


VARIETIES. 

Cement for Joimntj Stone. —A cement which gra¬ 
dually iudurates to a stony consistence may bq made 
by mixing 20 parts of clean river sand, two of 
litharge, and one of quicklime, into a thin putty 
with linseed oil. The quicklime may be 'reploccd 
with litharge. When this cement is applied to 
mend broken pieces of stone, as steps of stairs, it 
acquires after some time a stony hardness. A simi¬ 
lar composition has been applied to eoat over brick 
walls, ,under the name of mastic.— Ure. 

Preeervdtion of Timber. — There are yet some 
who keep their timber as moist as they can by sub¬ 
merging ;it in water, where they let it imbibe, to 
hinder the cleaving; and this is good in fir, both 
for the better stripping and seasoning; yea, not on^ 
in ftir, but other timber. Lay, therefore, your 
boards a fortnight in the water (if running, the bet¬ 
ter, as at some mill-poud head); and there, setting 
them upright in the sun and wind, so os it may freely 
pass through them (especially during the heats of 
summer, which is the time of finishing buildings), 
turn them daily; and thus treated, even newly-sawn 
boards will floor far better than many years' dry 
seasoning, as they call it. But, to prevent all pos¬ 
sible acculoits, when you lay your doews, let the 


Joints be shot, fitted and tacked down only for the 
first year, nailing them for good and ^ the next; 
and by this means they will lie stannem close, and 
without shrinking in the least, as if they were all one 
piece. And upon this occasion I am to add an ob¬ 
servation, which may prove of no small use to buil¬ 
ders, that if one take up deal boards that may have 
lain in the floor a hundred years^nd shoot them 
(plane their edges) again, they wilT certainly shrink 
(totiesguotiei)mthoat the foinier method. Amongst 
wheelwrights the water seasoning is of especial re¬ 
gard, and in such esteem amongst some, that I am 
assured the Venetians, for their pro^mns in the 
arsenal, lay their oak some years in before 

they employ it. Indeed, the Turks only fell 
at ^ times of the year, without any regard to the 
season, but employ their limber green and unsea¬ 
soned ; so that they have excellent, it decays in a 
short time by this neglect.— Evelyn. 

How to make good Moi'tar, —In forming mortar 
from the lime, it must, when slaked, be passed 
through a sieve leaving only a fine powder, an ope¬ 
ration msually performed with a quai-tcr inch wire 
screen set at a considerable inclination to the hori- 
*on, against which the lime is thrown with a siiovel 
after shaking. Tliat which passes through Is fit for 
use; the core falling on that side of the serecn again-st 
which the lime is thrown, being entirely rejo.tq'J for 
the purpo^ in question, though it is an excellent 
material for filling in the sideji oftfoundations under 
wood floors where they would othcfwise he ne.vt the 
earth, and the like. ITie .sifted or smrened lime is 
next to be added to the sand, whose quantity will 
vary as the quality of the liiuc, of which we shall 
presently speak. In making mortar, there is no 
point soimpottant as respects tlie inanufacturi.itself^j 
as tho well tempering and beating up the lime with 
the sand after the water is added to them. In pro¬ 
portion, too, as this is effectually done, wifi a small 
proportion of lime suffice to make a gnod mortar. 
The best mode of tempering mortar is by means of a 
pug-mill with a horse-track simijar to the clay-milLs 
used for makijjgbricks. But if such cannot be had, 
the mortar should be turned over reiieatedly, and 
’beaten with wooden beaters, until it be thoroughly 
mixed. 'Siat this process should be carefully [ler- 
formed will appear of the more importaqce wheif ic 
is considered that it thereby admits a greater pnj. 
portion, of sand, which is not only a cheaper mate¬ 
rial, but the presence of it renders a less quantity of 
water necessary, and the mortar will conSJ-quently 
set sooner: the work, too, will settje less; for as 
lime will shrink in drying, while Jlie sand iiiixcd 
with it continues to occupy thcsame'bulk, it follows 
that the thickness of the mortar beds will be less 
variable. It may be taken, indeed, as an axiom, 
th^t no more lime is necessary than will surround 
the particles of sand.— Gwilt. 

Natmyth's Steam Hammer. —One of these ham¬ 
mers, of a small size, has been recently set up at 
Messrs. Pain’s factory, at Greenwich, and tlie con» 
trivanee seems likely to prove nsefitl to the smith. 
By this hammer the force of the blow as well as 
ts rapidly may be regulated with gre*, nicety, and 
the fece of the hammer comes^ down fair upon the 
piece of iron on the anvil, whatever be its size. 
The heaviest hammer of this kind will drive a nail 
into a piece of wood as gently as a common car¬ 
penter’s hammer, wl&ie in an instant the power 
may be so increassd as to overcome all bpposi- 
tion. 




PETIT’S ANn-FRICnON RAILWAY. 
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PKTIT’S ANTi-FllIoriON RAILWAY. 
That lateral frirtion i.s the great bar to that safety, 
ease, ami eeonomy whi<‘h railway travelling is so 
ealeulnteil to alford, no one, we imagine, is inclined 
to doul)t; for it must be self-evident to any one 
who will allow himself time to consider this subject, 
that if two wlici'ls are fixed on one axle, .so that the 
axle must revolve with the wheels, and such axle is 
fixed to any unyielding frame, that the only natural 
course for such wheels to travel is a iierfectly 
straight line, but the moment a curve presents itself, 
the cone or flange of the wheel, if travelling quickly, 
strikes the inner side of the rail, the effect of wh’c'i 
is not merely a side rub, but the carriage is thereby 
driven across the rails, as tar as the opposite flange 
will permit; hence arises that oseillation so un¬ 
pleasant, and generally complained of in railway 
travelling; this is not the only evil produced by 
such mode of guidance, but is also one of the 
greatest impediments to the progress of a train ; 
such violent concussions require that the whole 
machinery should be made much stronger than 
would otherwise he requisite to carry twice the 
weight, consequently, much un paying weight is un¬ 
necessarily carried about. There is also great waste 
of power, the rails arc forced out of their proper 
guage,t-the axles and wheels are often broken, 
having not only to carry the weight, hut to contend 
with tliut lateral strain common carri.igea arc not 
subieet to. 

Mr. Petit has lately brought before the public a 
contrivance, which by the introdui'lion of guide 
whwls and guide rails, is calculated to efl’ect tins 
desirable object, and bring railway carriages os near 
as possible under the same system of guidance as 
those on common roads. 

Pig. 1, is a side view of a carriage attached to 
another supposed to be going rojend a curve. The 
axles, marked H, forming a square, encompassing 
the bodies of the carriages, thus forming part of the 
frame, the centre a\!e being fastened at all points to 
the frame ; this axle may also pass through the body 
of the carriage, it would only form a division inside 
—the two end ones arc allowed so swerve a little, 
being bolted through the middle only, they acting 
upon the scale beam principle, their sloping, position 
will show what is intended ; hut it is not to be 
supposed that so great a slope would ever be re¬ 
quired on a railway. It must be remembered at 
the same time that all the wheels revolve freely on 
their axles; and the swerving axles arc plac d as far 
from the ends of the carriage as may be practicable, 
say four or five feet; the guide arms G are fitted on 
to<.that part of the axles on which the carrying 
wheels revolve, and, stretching from thence, turn 
round the ends of the carriages, and being furnished 
with forked ends the guide wlieids revolve in 
them; and supposing these wheels to be iwo 
feet diameter, one part may revolve iindet the 
end seat of the carriage, and so be little or 
nothing in the way; the guide arms may slope a 
little, according to tlie height of the guide rail, with¬ 
out reducing tlieir leverage effect. Here it may he 
observed that the guide arms being pl.iced as near 
as the rail will permit in a parallel line with the 
working a}les, so that their fixe or six feet leverage 
effec’t must he great on the axles, and the lateral 
pressure on the guide wheels is reduced to its mini¬ 
mum, consequently the fear of breakage or obstruc¬ 
tion to the progress of the train is quite out of the 
question, and the swerving axles are kept continu- 


(dly in the exact position of the road, feeing pinned 
as it were, te the guide rail; the guide wheels work¬ 
ing close on each side of it, there cannot be any vi¬ 
bration. 

In order to get a simple hut clear idea of this con¬ 
trivance, It is only needliil to c msj^r that the guuKi 
jrail perforins e.xaitlyonc part Wiiorsi* does whin 
placed between the shatts oi*a wag;on if he torn to 
the right or left —the slialts .let as levers on the 
swerving axle of such waggon, and kl the load be 
what it may. lie has to exert but little^^wer to turn 
it into its right course ; jusl so it is^Hlfll'hc guide, 
rail being properly fixed, it wall not way, eini- 
s^uently the guide wheels must, and so eommum- 
catc their lateral pressure to the guide arms, which 
act .IS hori/oiitdl levers on the swerving axle-. 

The frames of these c.irri,igi‘s shown by .straight 
lines, are f-irmed of bar iixm of an apiiioiuiate si/e, 
the bed and roof is jilaced and bolted edgeways ; 
these carriages might h md with a violent blow, but 
would not be broken to splinters like the wooden 
ones. The beds of these earnages are brought down 
,'i.s close as practicable to (he ground, and the wheels 
revolving outside like other carnages, by wliieli 
means the weight of the body is e.iiried below the 
centre of gravity. '*■ ^ 

Pig. 2, is the eentn' raised r.iil, with tliose on 
which the divided perijihery qf the driMiig wheil 
take; Ihe^e may he wood, with qi withoiil inniliais, 
fastened edgeways to the sides ; on the eenlie Mil is 
shown two plans xilieiv a cro'-sing may he indi'iien- 
snhle ; at one )ilaee part of the rail is renioud, 
which>lii)uM herepl iced b} the properper-on <is '•oon 
as a vehiei*' liiis p issed; lint should viuli wuked 
neglect ever happen, ) 1 1 a tr.iin might (lass on sale'y, 
The other part shows an o[ieiimg simil.ir to a gite 
or liar, wdneh will answer the pin pose o*i a svvitih ; 
where a siding is reijuircd the small oi slant lines 
will explain. 

The following is one of the niclhods of stopping a 
train, or rqjlhcr making it stop it'-i It: -\t Uttir A 
is represented a lever with an end tumid up • l>, an 
iiiidme plane fixed to the slide rods I) ; the slide 
rods turn round the ends of the carnages, and pass 
down the other side to perform the same olliee I* re. 
C, rejireseiits the buffers fixed to the slide rods 1), 
and connected with the corres])oridtng one; on the 
following carriage, the coiineeting crank can easily 
be removed. E, the connecting chain the pro¬ 
tection buffers; G, the guide arms; IT, the axles 
moving with the arms ; I, the guide wheels .ilso at¬ 
tached to the arms ; J, the rail ofi whiidi the guide 
wheels work ; K, the Mils on which the driving 
wheel of the engine takes. 

To be continued. 

THE NEW MEl'HOD OP EVAPORATION 
OF M. ADOR. 

Report by Mesars. Armengaud, Civil Eiigiueem. 
Having been ordered by Messrs. Ador and Bidult 
to prove the results of which the new system for dis¬ 
tilling fuel was capable, when aiiplrd to the evapo¬ 
ration of water, and which is tlie jiaterited invention 
of M. Ador, we repaired to'tlic foundry of Aladamc 
Jammetel, where the apparatus was fixed up, and 
which we were enabled to examine minutely. This 
apparatus of M. Ador is composed of a cilindncal 
boiler of copper, 3 feet inches diampter, and G 
feet G inches in length, and inclosed in a br'ck fur¬ 
nace, from the end of which it projects 16 inches, or 
thereabouts. Under this boiler, in front of the fur- 
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naci;, is a ras^ii'oit retort of a form nearly elliptical, 
having an internal length of 5 feet 6 inches, and an 
e\treine didtneter of 21 inches, and a minimum of 
lOj inebes. This retort is for the distillation of 
"coal, and was heated by means of roke placed on a 
grating underneath. On the side, and in the sairiC 
tnrnaei', were twi^neumatie heatmg tubes of 5 tect 
fj inches in length*nd of‘.li inches internal diameter, 
constriiettHl o*' cast-iroiv plates of about of a fifth of 
an inch in thickness, which arc to receive the con¬ 
densed air by I wo piston jiumps, working rectilinear 
and .•dter’iiating, each being of the following dimen¬ 
sions :—lutaMal diameter, 12'! inches ; the course, 
!) 1 inches, “le diameter of the pipe which eon- 
dnels tlie condensed air of the two pumjis with the 
lie.ihng tubes wa> li inch in one part of its length, 
and an inch near the tubes. These tubes, ns well as 
Ibe retoit, eoinmunicate with the interior of the boi¬ 
ler. The view, therefore, of this invention of M. 
A dor, IS to elfect the evaporation of water by the 
eionliuslion of gases resulting from the distillation 
of co.il, and brought in contact with a current of hot 
■III, .anil then to utalise these gases .and heated air as 
an additional motive power to that of the steam from 
the engendeied n.iter. The, apparatus works in the 
following ni.inner :—The retort is charged wdh coal, 
as is doiiJS in the ordinary gas machinery, to about 
three pifrls of its capacity. The boiler is filh'd with 
water to the onliiiniy level, ai'cording to the work 
winch is to be performed, when the tire is jilaced on 
the gr.itmg, this heiil is continued until the retort 
ari’ives at a tem]ierature siiHicieutly red hot for infla- 
nuiig the gas by a light, and its corahnstiori by a 
cm rent of air. At this moment pumjiing is eom- 
ni -nc'ed and the air sent into the tubes. Hi the intc- 
nof of which it liciits ilsidf, so as, on going out, it 
inll.mies tlie g.ises in the iiiterier of the boiler. 'I'he 
result of llif, eOMiliustion is, tlwt the water is he.ated, 
and soon g( ts into an ebullition. Therefore, if we 
l•ollee^ the steam which is discharged, as well as the 
gases an I the he.ited air wliich combines with it, 
tliero IS oht.iined a motive power so disposable as to 
he used like ordinary steam. We must remark 
lieie, th.st as in tliis operation the gases are entirely 
hnrnt, and the coke con.snrncd in the grating, there 
ongV to he no smoke from the chimney, and this 
was jiroved in the most decided manner. After 
having made ourselves perfectly acquainted witl^the 
interior of M. Ador’s iijiparatus, and its ojieratlon, we 
jiroeecded to,work in the following manner:—Tlie ap¬ 
paratus having been worked overnight, W'e caused the 
retort to he perfectly emptied, as well as the grating 
underneath, when pi,iced in the retort about l,’121b. 

of coal. We filled the boiler with a cubic metre 
(111 euhic feet), or 1000 litres (.300 gallons), of wa¬ 
ter, and lus the furnace wa.s still hot, we observed 
that the tempeiature of this water w.as at the liegiii- 
iiing of the operation 122" F.; we also weighed out 
SHlh. of coke, so as successively to charge the grat. 
ing. After this, we c.iused the retort to be heated, 
and placed the fire on the grating at 5 min. before 
three o’clock. Up to half-past three, tlic fire re¬ 
mained very iiiaetiive ; at 33 min. past four, the gas 
was inflamed, by opening the cock of a small escape 
tube placed in the interior of the furnace, and used 
for the purpose of knowing the degree of distillation 
at which we, arrived, hut it did not burn without 
some difficulty,,and'it was not Wlitil half-past five 
that the ga* was found to burn in an efficient man¬ 
ner by a. continuous current of air; at this time the 
)>umps were not going, fur which purpose two men 


were placed at each evtremity of the beam which 
moved the pumps, when we perceived that the water 
of the boiler had )n-cserved its primitive temperature 
of 122" F., and there had been no portion of heat 
u.sed to heat the water of the boiler, whilst the tem¬ 
perature of flic products of the combustion was 248® 
F. The pumps were kept going, and the grating 
was charged until a quarter to seven o'clock, at 
which time the steam from the water commenced 
forming. At a quarter to tight we found '6 galkms 
of wa.t-r evaporated, and at Um minutes past eight 
12 gallons; as the boiler, was open at the top, this 
steam disengaged itself with the gas and the hot air. 
The 881b. of coke, weighed at the commencement of 
the experiment was consumed, and the grating was 
charged with a new supply of coke, when we conti¬ 
nued going till ten o’clock, after some short intervals 
of stoppage, between eight and ten o’clock, for 
slight repairs. At the above hour the experiment 
ceased, when the total quantity of water evaporated 
was found to be 32 gallons, and the addition to the 
eoke on the grate was 27 ^Ib. On the next day, the 
14th, we opened the retort from which wc took 991b. 
of coke, so that 331b. had been converted into gas, 
and serwd for the evaporation of 32 gallons of the 
water. We drew out from under the grating 261b. 
of waste, containing 181b. of cinders. On this 
quantity we might have employed again IG^lb., so 
that the total ((uantity of coke consumed on the 
grating was 991h .—Mining Journal. 

riASTERlNG. 

What is called fine stufi' is made of pure lime, 
slaked with a .small ipiantity of water, and after¬ 
wards, without the addition of any other material, 
saturated with water, and in a semi-fluid state placed 
in a tab to remain until the water has evaporated. 
In some, cases, for, hette.r binding the work, a small 
quantity of hair ^ worked into the eomposition. 
For interior work, the fine stuff is mixed with one 
part of very fine washed sand to three parts of fine 
stuff, and is then used for trowelled or bastard stucco, 
which makes a projier surface for receiving painting. 

What is called gauge stuff is composed of fine 
stuff and plaster of Pai is, in proportions according 
to the rapidity with which the work is wanted to be 
finished. - About four-fifths of the fine stuff to one 
of the last is sufficient, if time can be allowed for the 
setting. This composition is chiefly used for cor¬ 
nices and mouldings, run with a wooden mould. 
We may here, mention that it is of the utmost im¬ 
portance, in jilasterers’ work, that the lime should 
be most thoroughly slaked, or the consequence will 
be blisters thrown out upon the work after it is 
finished. Many plasterers keep their stuffs a con¬ 
siderable period before they are wanted to Tie used 
in the building, by wliich the chance of blistering is 
much lessened. 

When a wall is to be plastered, it is called render¬ 
ing ; In other cases the finst operation, as in ceilings, 
partitions, Ike., is lathing, nailing the laths to the 
joists, quarters, or battens. If the laths are oaken, 
wrought-iron nails must be used for nailing them, 
but cast-iron nails may be employed if the laths are 
of fir. The lath is made in three or four foot 
lengths, and, according to its thickness, is called 
single, something less than a quarter trf an inch 
thick, lath and half, or double. 'The first is the 
thinnest and cheapest, the second is about one-third 
thicker than the single lath, and the double lath is 
twice the thickness. When the plasterer laths 
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ccilingH, both IniKths of luthg gboulil be used, by 
wbicb, in nailing, hi* vpill hnve tlie opportunity of 
breaking the joints, which will not only help in im- 
jiroving the general key, (or j)la»tering insinuated 
behind the latli, which spreads there beyond the dis- 
t.iiu'c that the laths are apart,) but will strengtlien 
tlu* ceiling generally. The tl.iniiest laths may be 
used in jiartitions, because iu a vertical position the 
strain of the plaster upon them is not so great; but 
for ceilings the strongtst laths should be emjiloyed. 
In lathing, the ends of the laths should not be 
lapped ujion each other where they terminate upon a 
tjuarter or batten, which is often done to save a row 
of nails and the trouble of cutting them, for sneh a 
practice leaves only a quarter of an inch for the 
thickness of the plaster; and if the laths arc very 
crooked, which is frequently the case, sulficicnt 
space will not be left to str.’.ighteu the plaster. 

After htthing, the next operation is biyiii!;, more 
commonly called plastering. It is the first coat on 
laths, when the plaster has two coats or set woik, 
and is not scratched with the serateher, bnt tlie sur¬ 
face is roughed by sweeping it with a broom. On 
brick-work it is also the hist coat, and is called 
rendering. I’lie mere laying or rendering is (lie 
most economical sort of plastering, and does for 
inferior rooms or cottages. 

What is called ptieking up is the first coat of 
lliree-coat work iqion laths. The muteri j 1 iiMilfor 
it is coarse stuff, being only the prepur.iluin foi a 
more perfiet kind of work. Alter the eu.it is laid 
on, it is scored in diagonal directions with a 
serutebrr (the end of a lath), to give it a key or tia 
for the coat that is to follow it. 

Jjilh laufil or tilfislrred and get is only two-eoat 
ivoik, as mentioned under lifiiig, the setting being 
the guige or mixture of jmtty and i>liis(er, or, iii 
eoiuiiion work, of line stuff, with which, ivlien veiy 
dry, a little sand is used ; and herj it may be as well 
to mention, that gitfinff may beeitlier a si.eond coat 
upon laying or rendering, or a third enat upon 
flmt'mg, wliich will be hereafter deserioed. 'llui 
t^rm liriisliing is applied to the third coat when of 
stii. eo, but s< tting for paper. The setting is .spread 
with the smoothing tiowel, wLieli the workmen uses 
With his right hand, while in his left he uses a large 
tlat-foniied brush of hog’s bristles. As lie lays on 
the putty or set with the trowel, be draws tne briidi, 
lull of water, baekwanls and forwards over its sur¬ 
face, thus jiroducing u tolerably fair face lor the 
work. 

Work which consists of three coats is called 
floated: it takes its name from an instrument called 
11 float, which is an implement or rule moved in 
evciiy direction on tlio piaster while it is .soft, for 
giving a perfectly plane surface to the second coat of 
work. Floats are of three sorts: the band float, 
which is a short rule that a man by himself may 
use *, the quirk float, which is used on or in angles ; 
end the Derby, which is of such a length i.s to 
require two men to use it. Previous to floating, 
which is, ill fact, the operation of making the surfaixs 
a perfect plane, such suifacc is subdivided in several 
hays, which are formed by vertical styles of pla.ster- 
ing, (three, four, five, or even ten feet apart), 
formed with great accuracy by means of the plumb 
rule, all the same plane. These styles are e.illcd 
screeds, and being carefully set out to the coat that 
is applied between them Uie plusler or floating laid on 
Iwtween them is brought to the proper surface by 
working the float up aud down on the screeds, so as 


to bring the surface all to the same plane, which 
operation is termed fjiling out, and is apjilicalilc us 
well to ceilings as to walls. Tlii.s branch of plaster¬ 
ing requires the best sort of workmen, and great 
caie in the execution. 

Bastard stucco is of three coats, the fi^.^t whereof 
is roughing in or rendering, the ^:ond i.s floating, 
a.s in trowelled stucco, which will H next deserihed ; 
but the finishing coat coutgiiis a small quantity of 
hair behind the sand, ’i'his work is nut hiind- 
fluated, .and the trowelling is done with less labour 
than what is denominated trowelled stucco. 

Trowelled stucco, which is the best of pln.sti‘r- 
ing for the reeciitioii of paint, i.*, foi'incRn a floated 
coat of work, ami siieh floating should be ns dry as 
{lussible before the stucco is applied. In the list 
jirocess, the plasterer uses tlu: hiiml-flunt, wliieh i.s 
made of a piece of half-inch deal, about nine inches 
long and tlin-e inches wide, planed smooth with its 
lower edges a little rounded-oil, and having a handle 
on the upper siirf.ice. The ground to be stuccoed 
being niudi: ns smooth as pos.sihle, tlie stucco is 
spread upon it to the extent of four or five feit 
s(|uare, and, moistening it eontiiuially with a brush 
as he proceeds, the workiiiari trowels its .siiif.iee with 
the float, alternatelj .sprinkling and nibbing the face 
of tile htiieeo, till lb.j wJiole is rediieiaU/o a line 
even .surface. Tbu.s, by smidl (lortuiiis .it a W.uc, lie 
proeeedi? till the windc la < oi.iplct, d. 'I'he w.itcr 
•ipjdied to it has (he *dri‘el ol li^r.li iiimr the face ot 
the stucco, wlin li, when fiiiisiu(l,\jCLOi.n;.s as .smooth 
ii-s I'.lass. 

From what ins been s.iid, tin; rc.ider will pcrcfivc 
that mere laying or pliistcr.'ig on laths, or reiuliriiig 
on walls, iifctliv’ most coimni'ii kind of woik, .mil 
coii.sists of one coat only; tint adding to thw. a 
sotting eo.it, it is brought to a betba hur/.ier, and is 
two-eoat work; and tliat three-eoat w. rk nmler- 
goes till- intermediate ))rocess of floating between the 
ivndeniig or pricking up, and the settuig. 

('filings are set in two dilferent ways ; that is the 
best wberein tlie si tting coat is composed of )daster 
and putty,* commonly called gii.ige. ('onimon 
ceiling are formed with plaster without hair, as iii 
the litiishiiig coat for walls .set for p.i|ii r. 

Fugging IS plaster laid on boanls, tittei' in bety ven 
the joists of the floor, to prevent the passage of 
sound between two stories, and is executed "with 
eo irse sin If. 

The following materials are required for 100 
yards of rcndei ,sit; viz. Ij liiiiidreil of lime, 

1 douhlo load of river saml, and 1* bn.sliels of hair ; 
for the labour, 1 plasterer .'1 d.iy.s,<l labourer .3 days, 

1 boy 3 days ; aiid ujion this 20 jier cent, jirofit is 
usually allowed. For 130 yanls ol' lath plaster and 
s t—1 load of lalhs, 10,000 nails, ‘2^ hundred of 
lime, 1^ double load of river siuid, 7 liu.slicls of 
hair ; for the labour, 1 jilasleivr (i days, 1 labourer 
6 days, I boy 6 days ; aud upon this, as before, 
20 per cent, is usually iJlowcd. 

In the country, for the interior coating of dwell¬ 
ings and oiithiiildiiigs, a species of pkistering is used 
called roughcast. It is cheaper^.than stucco or 
Parker’s cement, and therefore suitatile to such pur- 
jioses. In the process of executing it, the wall is 
first pricked up with a coat of lime and hair, on 
wliich, when tolerably well set, a second coat is laid 
on of the .vuriic inkkcrials as the first, both as .'■mouth 
as possible. As fast as the workman (inishes this 
surface, another follow.s him with a pailfu( of the 
roughcast, with which he bespatters die new plaster. 
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so that the whole dries together. The rongh- 
ci.st IS a coni|iositiou of small gravel, finely washed, 
to free it from all earthy particles, and mixed with 
pure lime and water in a state of semi-fluid con- 
sisU'iiey. It is thrown from the pail upon the wall, 
willi a wooden float, about 5 or C inches long, and 
as many wide, formed of half-inch deal, and fitted 
with a round deal handle. \A'itli this tool, while 
the plasterer throws o,u the roiiglieast with his right 
hand, in his left he holds a common wliitcwasher’s 
brush dipped in tlie rongl^ciLSt, with which he 
linislics and colours the mortar and the roughcast 
already spread, to give them, when finished, an 
luiii'onn colour and appearance.— Gvilt. 

LfKSdOMIlK’S PATENT APPAKAl'US FOR 
LESSENING THE VIBRATION AND 
NOISE OF RAILWAY WHEELS, 
iris now generally understood that the rapid de- 
teriination, a.^ regi^rds the strength, of railway wheels 
and iixios, IS rliiefly emised Ijy the intense vibration 
to winch they are .sulijected. This can readily be 
made evident;—If the journal of an old railway a\le 
is stniek -with a smith's hair.iner, it will, in many 
ea^'s, break oil'witli a siiigl" blow, piescntingat the 
fiaetiirid part ii weak biirlle appraranee ; whereas 
the joucijal of a niuv a\le will lake several hundred 
Mi’wtaliefore hrtakmg, a tough (ilirous appearance 
III iiiir jiiTsenteii at the tiaetured part. Vn]i|)osp a 
Iniget III the act Bf crealiiig a musical sound, by 
! ileially di'ilendiSg a li irp-string, il is plain, if the 
tiiigei Is taken ins ay, the elasticity of the string will 
i lose il to liy to and I'uo until, from the fiietion of 
its tiljKs, tlie si ling is brought to a (juieseeiil sUitc . 
it IS el, ,u' tin; Millie eil'eet would he ^nodneed by 
iitleiliiig tl.e slung with a weight, and suddenly 
wiliidi-awnig tliat weijlil. We thus see that, us the 
weight upon a wdietd in motion is evei shtl'lmg, the 
|iiilieles eoniiiosiiig a t.heel are snreesjively de- 
iKi'ted LVi ry iiwoliilioii ; tlie weight shift lug with a 
i.ipiility depending n|)on the speed of the wheel, it 
lollows, ,is 111 the e.isc of tlie haip-string, the de- 
tiuli'il paitjiles, iinniediately the weight is fililfteil, 
will hegiu and eonlnme to vibrate until th'- wheel 
slops ; I he I oils ijiic 111 !■ IS, either till- .spokes lierorne 
h^ise, thii.s |•ell(lellng tile wheel useless, or tlie par- 
liel.'S of the will 11, iiy lieiiig wedged and dovetailed 
toen iier, liteoiiie by fins wiiggling motion so 
luoseiK il , 111(1 hiokeii, as in a few' years to renfler the 
wl.eel unsafe, eon-'i <[iie:illy useless, from its great 
deei.-ase of .streii.,Hi, alrdiough the actual quantity of 
metal in the .vl»;el leinains tlie same as ever. 

The same reii*iks .xre ajijilicihle to railway axles. 
'J'he vihraf imi whlcli takes ),liiec in a wheel is coni- 
mnnie.iti'd to tlie '’.xl', as the axle is struck by the 
vibratory p.irtleles of the wheel; so that it is evident 
viliratiim is evceedingly de.structive to w'heeh and 
uvles: thv-ir gicat deerea.so of strength, and the 
pieiiniary lAss eveiy railway company sustains Iroin 
this I'ause, together uith the accidents whieli have 
occurred, by the breakage of uxles, Ls suflicieiil 
testimony. 

Mr. Idpseo^ibe, after a variety of experiments, 
asceitaiiied that any metallic body euulcl be pre¬ 
vented from vibratingv’ by simiily pressing a quan¬ 
tity of sawdust. &c. in contact with it, so that when 
tlie particles of a body are deflected by a weight, 
their elasticity, when the wei|[)illt is withdrawn, is 
spent in forcing' Iiaek the sawdust while resuming 
their origin.il pu«ilioii. An apparatus Wiis con¬ 
structed, and applied to tlie -riccls of a ballast 


waggon, by way of experiment. TTie experiment 
succeeded |>erfectly, completely preventing vibration, 
not only in the wheels but likewise in the axles : the 
noise of tlie wheels whs very slight, and what 
remained was occasioned by passing over the joints 
of the rails, when loose or not exactly level. 

Mr. Lipscumbe subsequently, tlirough the re- 
commendatuiattof Mr. Robert iitephenHOn, obtained 
permission of the directors of the London and Bir¬ 
mingham Kailway to apply his apparatus to one of 
thcii first-class carriages. Previous to the wheels 
being placed under the carriage, one pair, vrith 
the apparatus applied, was slung ofl' the ground, 
and struck in various parts of the axle and wheels, 
but not the slightest vibration could be detected. 
Another part, not fitted with the apparatus, was 
afterwards slung, in a siroihir manner; and when 
struck its vibration created a sound as loud and 
prolonged as a bell would have done. The carriage 
has been rnniiiiig daily with the trains for upwards 
of nine weeks, and is a great favourite, for its pecu¬ 
liarly smooth motion and comparative iiuisclessncsa, 
although, from being in a train with cacriagi's before 
and behind, its taciturnity is the less perceptible. 

Tlie apparatus is very simple, consisting of a plate 
of zinc placed on each side of a wheel, for the pur¬ 
pose of retaining pressed. a.iwdust in contact with 
jiurt of tlic rim and spokes. Each plate ha.s two 
wooden rings, of unequal .size, permanently fixed to 
it. The. combined ilcpth of tlic currcspondiiig 
rings i.s eijual in widtii to the tyre; tliesc rings 
meet, and are screwed togetliir, certain parts of the 
rings being cut away, to let in the spokes. The 
cost of the apparatus per wheel is 1/. and will last 
for many years.— Apprentice. 

KAr.SOM INE rAPF.R.HANGINGS. 

Ti r.s is an invention that we are persuaded will ri.se 
to great importaucc, and wiiieh ia wi'll deserving of 
the fivouriible i#teiitioii of the public. It consists 
ill coagnlalliig the size witli which tlie colours of 
paiier-hangings are mixed, by lliHaid of a solution of 
.ilurn, by winch means it is made insoluble; and the 
siirf.’cc of the jiaper may then be washed with as 
little (hnnage as if it were covered with oil paint. A 
jiiipering lor rooms may thus be introduced of a 
greatly sujicrior kind to that now in use, and with 
an cquSl economy ; for Iji" greater first cost will be 
made iqi by .i greiitir durabliity. 'Ihcre is no glaie 
upon the paper of any kind, but its surface is just 
flic .same as if it liad never undergone any prepara¬ 
tion ; and in some of the specimens wc have seen, 
the appcaraiiee bore a very close rese.nblunce to 
that of fresco. Rooms may he decorated with great 
eleganee with this paper, by making use of agpro- 
jiriiito borders and centre pieces; and tlft effect is 
at least equal to that produced by fresco painting. 
Tlie following are the details of the kalsomiue pro¬ 
cess, as given by the inventor :— 

Tempera may be said to possess (resistance to 
water excepted) all the advantages of other inodes of 
painting, without any of their disadvantages. It is 
not acted on chemically by smoke, as oil paint is; 
its foundation white is an earth which is neither 
blackened nor in any way changed by any gag that 
may occur in the atmosphere, like the white lead 
that is the basis of oil paint, which is liable to be 
di-coloured by the sulphuretted hydrogAi constantly 
escaping from drains and coal fires. Size (the ve¬ 
hicle Used in tempera) has no cheiaical action on 
the metallic oxides; it reflecta light, instead of ab- 
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sorbing it like oil. Hut it cannot be wa.she(l; itself 
a water eolonr, water will remove that which it will 
put on. lle.inove this difficulty, and the artist pos- 
Be.<ses everything he can desire,—purity and perma- 
iieiiey of colour, breadth and facility of handling, 
and diirul)ility. This, we believe, our invention 
fully aeconi[dishes. The patint kglsominc is, in 
fact, a washable tempera. It is, like Ordinary tem- 
j)era, applied to a surface by the medium of size. 
It differs only in the care with which the size has 
been prepared, and the greater quantity employed. 
When painted, it would wash off again, like any 
other temj>era, but for an after-process, in which 
the great novelty of our invention consists. As this 
after-process may be applied with equal .success to 
other substances besides size, equally susce[)tible of 
being employed as vehicles for [tainting, we will 
briefly state the nature of the invention; and, in the 
present account, limit ourselves to giving those par- 
ticuhirs most necessary to explain its application to 
the higher branches of decorative art, or to the pur¬ 
poses of the artist. Its treatment, when applied to 
plain housc-pninting, is much more simple. The 
invention consists in using, as vehicles for painting, 
ceriain .'ubstance.s soluble in water; which, by the 
iiftcr-a|i[)lication of chemical agents or re-agents, 
cun be rendered insoluble in water. Tims, the 
j'ldnfiiigs so treated are susceptible of being cleaned 
by washing. It is well known tHht many chemical 
agents, when brought into contact with albumen pr 
gelatine in solution, form, with them, insoluble com¬ 
pounds. Moreover, a soaj) of wax, or of certaiti 
resinous substances, being an alkaline compound, 
would be decomposed by an acid or earthy re-agent, 
and the wax of resin restored tp its originally inso¬ 
luble state. As this effect is produced by alum, or 
by the acetate of alumina, in solution, and as thc.se 
also form an insoluble compound with albumen, and 
with size of a certain quality, all th^se vehicles may 
he used togetl or, in the same [licture, according to 
the quality of the surface or mode of work'ng which 
tlie. artist may re([uiro for producing a satisfactory 
effect. Clear, l^^troua, and ojiaquo lights, not lia¬ 
ble to darken or sin^; transjiarent shadows and 
dark colours, easily spread and glazed on, free, from 
gloss and reflection; these are the qualities it is 
most desirable to comliine, if possible, in all, paint¬ 
ings intended for decoratioi.. These effects may be 
obtained by the following treatment:— 

“ Size being the be.st vehicle for all body colours 
and lights, from not changing colour, and from its 
lieing naturally tough, not liable to crack or peel, 
and from its not absorbing light, we recommend that 
the white [mint, and all light briglit body colours, 
he mixed with size. For the shadows and dark co¬ 
lours a transparent vehicle is best, that they may be 
rich and deep in tone, and recede from the eye. Ir. 
is, therefore, desirable to griml up the brown, red, 
green, and dark blue colours in the soap of wax, as 
oil colours are in linseed-oil. Besides this, to thin 
the colours so pre[)ared for working, a vehicle is re¬ 
quired to be used, as spirits of turpentine arc used 
in oil-painting, for the purpose of giving fluidity to 
the size colour in finishing up, or for laying on semi¬ 
opaque waihes of body colour. TTie white of egg, 
beaten up with an equal weight of water, is the best 
thinning vejiicle. It forms, with the re-agent, a 
particularly intractable coagulura, which, being very 
opaque, will be found us good for the light colours 
as it is useful in neutralizing whatever gloss tJie Boa[» 
of wax might give the deep colours, according to 


the proportions in whn-h tliese velueles arc com¬ 
bined. This must be left to the judgment of the 
artist. If the lights and white are thus mixed with 
size, and the darks and colours with soap of wax, 
every gradation of 0 [)aclty will he ohtiiined by tlie 
simple mixing of the colours. Tlic shadows will re¬ 
cede and the lights will come forward by the optiiail 
properties of the vehicles—an advantage of great 
value in the hands of an intelligent artist, wliieh 
cannot be wholly and permanently obtained in oil, 
in fresco, or in tempera. For in oil the lights sink 
from the action of the oil on the white, and lieconie 
discoloured from the action of the atmosphere on 
the oil and driers, while the rich dark tints beconie 
dingy. In frc.sco, tlie absence of gloss in all tints 
alike is accomji,inied by a dullness and mcagri'iiess 
of tone and texture which [luts fine colouring and 
effect out of the question, he.sides the difficulties of 
m.ini])ulation ".nd risks of the [irocess. And though 
in tempera a greater richness and depth of tone and 
effect may be aimed at, with all the ra[)idity of exe¬ 
cution and breadth of fresco, it cannot be cleaned ; 
and in tlie climate of England it is soon destroyed 
by damp, which destroys and decomposes the size 
used ns a vehicle. Rut when one [irosess has been 
applied to a [licturu so [minted, it is no longer siis- 
ee|»til)le of this deconqiositiou. T'lie [minting wlien 
finished, is washed over with a solution of aliifit, or 
the 'acetate of alumina. This ryiders the si/e (as 
well ns the other veliieles) insoluble in water. It is 
converted into a kind of horn, or iumieil. much in 
the same wav as sliee|iskins arc converted into * wlnt- 
leallicr,.' W'e hav c said that a ce; tinii core is neces¬ 
sary in the selection of the size. It is a fact known 
to ehcniists, •mil perhaps only to them, that there 
are two varieties of size, possessing exactly the saim' 
external qualitie.s, but iliffenng in tins, that the one 
kind i.s not coagulated by alum, and the litlicr i.s. 
The former has the name of gelatine, the latter tiiat 
of cliondnne. Fish-glue, or si/c made from isinglass, 
is an exarnple of the gelatine variety ; and tempera 
made of this will not he rendered washable by being 
subsequently treated with aliiiii. 

“ Size that will coagulate is [irocnred from tlie 
tendons of animals, and, eonscqueiitly, Hhunilantly 
from such jiarts of their .skin as have many teridn’is 
inserted into them. I'lic [larts ahiuit the head are 
well fitted to make size [iroper for our pur[iose. ‘'A 
simple method of ascertaining whetlier size is fit or 
not is to warm a little of it, just to thf melting 
point, but no more, ns it would injure the fixing 
property, and pour into it a little strcCfig alum-water. 
If the size immediately coagulate,**it is fit for our 
purpose. As ehondriiie, by keeping, gradually 
changes into gelatine, and becomes unfit for our 
pi "pose, because it cannot then be fixed, it is quite 
necessary to use it very fresh, to mix u[i only as 
much white paint as will last three or four days, and 
in summer to keep it in a cool [ilaee. Another im¬ 
portant precaution is to use only such colours, with 
size or with albumen, as do not decompose, effer¬ 
vesce, or dissolve, in the ‘ fixing solution or re-agent.’ 
'Their fitness is easily tested, like the ^izc, by pour¬ 
ing a little of the solution on a sample of the colour. 
All the carbonates of earths And metals are unsuit¬ 
able ; all the vegetable lakes made with chalk ; but 
a.s the latter are exceedingly fugitive, tlieir unfitness 
is no loss. The white we prefer to use as a basis is 
porcelain clay, a compound of pure alupiina and 
silica. It possesses none of that dry meagre prliite- 
ucss common to chalk or barytes, but a certain silky 
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Justre not easy to describe; yet most agreeable to 
the eye. Hcsides this, clay retains water with much 
ten.ieity, and tiieivfore tempera exi'ciitcd with it does 
not dry so incon\enientIy fast. It U also leas absor¬ 
bent in use than other whites. We beat it up with 
w.iter into a paste to the coi»'‘istency of butter, and 
add from halt to two-thirds of me weiglit of the paste, 
of sti'ong de tble size'.' Tlic whole must be well 
nii.\ed, and passed through a muslin ; it must then 
lie set aside to cool till it begins to se.t or gelatinize, 
and then beaten up with a spatula. And it i.s desir¬ 
able to use as much as possible, that the point may 
be solid when fixed ; and as size alone is iiieonvcnient 
to use, from its si’tting, when the paint is made so 
strong, we recommend the previou.s preparation of 
tlie size in the following manner, to make it work 
more soft and dry less rapidly If a solution of 
white tallow soap m si.xleen times its weight of water 
be iirepared hv long hoiling, and kejit for use, about 
two ounces of this solution to every pound of size, 
with 1 ! t.ible spoonful of drying oil, stirred in when 
•the size is |usl melted, will be found a great iniprove- 
ini'iit. Tlie size will then work easily, give more body 
to the Colour ; and fuither, the fixing solution will act 
on this mixture in siieli a manner, that after its appli- 
ealioi^tiC? sin face will bo impervious to water or 
damp. • 

Or a little while wkxx maybe incorporated with the 
s(>ii]i by ineaiis of ^leat, and tlieii biought to tlie eon- 
•Hsteiice ot lard, by adding water instead ot the oil. 
ItiiL as a general rule, we would suggest, that us the 
eoagiilated si/c and albumen are the most simple 
and uii.dfenibl^’eliiele.s, w'e make a |ioint of being as 
.s)ianng m tlie use of any addition as jiofsible. The 
hA( hxiiig sidul ions are alum, and the acetate of alii- 
I’lina or moidimt of the calico printers. For all 
rtioice and*delicate work we prefer the latter. The 
slriiigtli of the srdiition should be such that a pint 
of water shall contain about an ounce of alum, as a 
iiiaximuin. If, after dissolving the alum in warm 
water, about onc-tentb of its weiglit #f chalk be 
added, and when the efferveseenee has ceased, about 
three (juurters of its weight of acetate of lead, sul¬ 
phate of lead will he precipitated, and the acetate re- 
Tiiilfc.. ill solution fit for use. This fixing solution is 
■ipplittd with a large hru.sh, taking care (if tlie paint, 
ing he on a wall) that no more he applied than the 
]iaint will absorb, without letting any run down along 
tlic painting. If, after the picture is quite dry, it 
he washed a second time with a lather of soaj), the 
latter will combine with the excess of alum left by 
the first wasli, anirfill up the pores of the fixed dis- 
temper with a soap of alumina that resists the further 
introduction of water or damp. This is in case the 
snap should not have been combined with the size in 
mixing, which nevertheless we recommend in prefe* 
rence. Lastly, we must caution those who use size 
combined in the manner we recommend, with fatty 
substances in very minute proportions—to be not 
the le-ss scrupulous in using their size quite frrsh, and 
not keeping much paint mixed at a time. For, al¬ 
though size so (Ambiued would not turn sour, or 
smell, or appear in the Ic^t decomposed, its fixing 
property is not the less destroyed in about the same 
time that it would be without tbi.s mixture. And 
though a little sulphate of zinc add^d to the size will 
pnBcrve it fit for. our'purpose several weeks, size so 
treated will tiot work with albumen, because the sul- 
phate ofvinc coagulates the latter.”— Engineer. 


^VORSTED MANUFACTURE. 

Wool is the filamentous substance which covers the 
skins of shix'p, and some other animals, as the bea¬ 
ver, the ostrich, the llama, the goats of Thibet, of 
Cachemir, &c. These varieties of wool serve for the 
manufacture of various stutfs and fabrics used for 
raiment and other purposes, under the name of 
broad cloths, kerseymeres, baizes, fiannels, worsted 
stuff's, merinos, castorine, vigontines, cochemires, 
&c. Sheep’s wool alone possesses the fulling or 
felting property. 

Wools have been distinguished in commerce into 
two classes; fleece wools, and dead wools. The 
first are obtained from the annual shearing of sheep ; 
the last are those cut from the dead aaimals, and are 
characterized by their harshness, weakness, and ia- 
capaciry of taking a good dye e.spprially if the ani¬ 
mal has perished from a malignant disease. In ge¬ 
neral, the best wools arc tho.'ie shorn towards the 
end of June, or the beginning of July. Hence, on 
the .sixth of this month, the celebrated sheep-shear¬ 
ing fete of Mr. Coke of Holkham is held. 

Sheep’s wool is greatly moilificd-by the breeding 
of the animal; for it is a coarse hairy substance, 
mixed with a soft down close to the skin, on the 
wild mnufflon, to which genu.s all the varieties of the 
domestic slieep hue bei>n traced. That animal, 
and others with a ^ilar coat, when placed in a tem¬ 
perate climate under the fostering care of man, lo.se 
their long rank hair, and retain the .soft wool. At¬ 
tention to the cultivation of fine wool has been long 
paid in many coniitries, and has produced the highly 
valued merino species. It has been ascertained that 
the female lias more influence than the male on the 
bodily form of an aiiimii] ; hut that tile male, in 
sheep particularly, gives the peculiar character to the 
fleece. The produce of the breed from a coarse- 
woullcd ewe and inline woollcd ram will give a fleece 
approaching half-way to that of the male ; and a 
breed from that progeny uitli a fine-woolled ram. 
will yield a fleece difl'ering only oiie.-fourth from 
that of the sire. By (iroceedmg in the opposite ratio, 
the wool would rapidly degenerate into its jiriini- 
tivc coarseness. Great care must therefore be taken 
to exclude from u breeding flock any accidental 
varieties nif coarse-woollei^ rams. 

Wools dilfer from each other in value, not only 
according to the coarseness and fineness, but also 
the length of their filaments. Lung wool, culled 
also combing wool, differs as materially in a manu¬ 
facturing point of view from short or clothing wool, 
as flax dues from cotton. Long wool varies in 
leaigth from three to eight or ten inches; it is trea^ 
on a comb with long steel teeth, which cfpen tne 
fibres and arrange them horizontally like locks of 
flux, and such wooL when woven, is unfit for felt¬ 
ing. Short wool varies in length from three to 
four ipches : if longer, it is cut or broken to adapt 
it to the subsequent operations of carding or felt¬ 
ing, in which the fibres are convoluted and matted 
together. * 

Among the long or combing wools, the shorter 
varieties are used* principally for hosiery, and are 
spun into softer yam than the longer varieties. The 
longer are manufactured into hard yams for worsted 
pieces, ^uch as waistcoats, carpets, bolabozines, 
crapes, poplins, &c. 

With regard to broad cloth, the finer, shorter, and 
to a certain degree softer the filaments of wool, the 
better the goods they make, because they accommo¬ 
date themselves better io the fulling operation. 
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Short-stapled, or cloth wool, is valued by the 
fineness, softness, soundness, density, uniformity, 
and whiteness of its fibres. These qualities are esti¬ 
mated with considerable accuracy by the cloth-rna- 
nufactnrer, wool-sorter, and wool-dealer, experienced 
by multiplied trials in discernitij; with the tou(;h mi¬ 
nute differences quite imperceptible to common ob¬ 
servers, and not appreciable by the microscope. 
The fibres are stretched gently across a graduated 
slip of glass, and kept in their place by a similar 
slip of glass laid over them, which is then fixed to 
the other by a slender clamp at each end. For very 
nice measurements Troughton’s micrometer eye¬ 
piece, with parallel ttrires moved by a fine screw and 
graduated head, may be attached to the instrument. 
Thus equipped, it is capable of measuring pretty ex¬ 
actly the one hundred ^nusnndth part of aii inch. 

'liic fibres of wool, viewed naked in a good achro¬ 
matic microscope, have soinewlmt of a pearly lustre:, 
and are covered with little rugosities, like |>iK's skin. 
The finer wools, viewed in bakam, show an annular 
arrangement. They arc all tubular. The chief use 
of the microscopic observations of wool would seem 
to be the determination of the inequalities of size and 
form in one parcel, Ju good wools, thediameter.s of 
the filaments appear to be pretty uniform. 

Four qualities are distiDguistil^lc in the fleece of 
the same animal. The finest is upon the spine from 
the neck to within six inches of the tail, including 
one-third of the breadth of the back or saddle. This 
kind is called by the Spaniards fltiretta. The seooi^l 
quality covers the flanks, and extends from the thighs 
to the shoulders. The third covers the neck and the 
rump ; and the fourth lies upVn the lower part of the 
neck and the breast down to the feet, as also upon a 
part of the shoulders, and the thighs to the bottom 
of the hind quarters. The Spaniards call this portion 
cayda. The sorting of the.se ffmr qualities takes 
place immediately after the shearing, by tearing a.«un- 
der tbe several portions, and throwiir.: each into a 
particular bin. 

The highest price of the best Saxony wool is 7s. 
or fls.; but little of that quality is imported. One 
shilling n-poond, however, is of little consequence 
for the best qualities of broad cloths. It comes in 
washed in a superior marner. *' 

Tlie hardness of some of the English wools does 
not depend entirely on tbe race, or the climate, but 
on certain peculiarities in the soil which affect the 
pasture. The fleece of sheep fed on chalky districts 
is generally harsh; that of those fed on rich loamy 
argillaceous soil is distinguished for its softness. 
Tie Sqxony sheep, being exposed to a less ardent 
sun than the Spanish, yield a softer fleece. The 
> sheep pastured on the Cheviot hills in Cumberland, 
though not of tbe finest-wooUed English breed, vrield 
fleeces of remarkable softness, and have been refined 
still more by artificial means, particnlarly by amear- 
ing the sheep with an unguent, composed of tar and 
butter, immediately after shearing them. The felt¬ 
ing property of wool is in some measure propor¬ 
tional to its softness, and depends conjointly on the 
annular and other rngosites of the filaments observ¬ 
able bv means of a good microscope, and on their 
elsstidtyy In consequence of this structure, when 
tiiey are pressed and rolled together, the> become 
convoluted, and entangled by mutual friction. Heat 
and moisture favour the flexure and curling of the 
wool, which are essential to the matted texture. 
For this process, only the curling fibres are fitted 
which continnally change their directions in the full¬ 


ing movements, and thereby interlace themselves 
round other fibres. The furs of the hare, the rabbit, 
and the castor, being naturally straight, cannot be 
employed alone for telting, till they have aequired a 
curling texture at their points, by the apfiiimtiou of 
nitrate of mercury,—an article eallecf gpcrelage. 

The best length of staple for the clothing or full¬ 
ing species of wool is froifi two to three inches. 
But Saxony wool, though tour or five inches long, 
admits, from its tciidernea.«, of being easily broken 
down by carding to the proper sliortriess, and is 
preferable, on account of its varialile lengths, for 
making keiseynicres, p‘’lissc-cluth.s, shawls, and 
such fabrics as re<|uire fine yarn. 

Ci'o be Continued.) 


VARIETIES. 

Treee hVed by the Effect of Paint and Oil .—A 
ganlei'cr of (;halun.s.sur-saone declared, at a meeting 
of the Hoiticultural Moi-iety, tliat, having nailed ii]) 
some peach and apricot tu PS upon u uvllis freshly 
painted with verdigris, towards the etui tit June, iit 
a short time they all died, cxeeiit one apricot tree, 
which only lost the hranehes wliieli were attached to 
that part of the trellis tli.'it had been painted. Ano¬ 
ther gardener re[>orted also that, having rik ted some 
bars of s'ood painted with verdigri."., upon some pear 
trees, he observed that deep eapeer suddenly formed 
wherever the paint had left any ii,’arks. A gardener 
from the deiiiirtnient of Haute-Marne, M. Delisle, 
w'rote to us, saying he had seen tiees die from oil 
which had been sjiread upon (lie branelies to destroy 
the ciiterpilhus. Tlie use of soft siyp, of which oil 
is the bHs^, say.s this grirdeaier, lias eaiised (he 
branches of trees winch have been rubbed with it' to 
die.— liet'ue Horticole. 

Deleteriou.s Effecteof Im^mre Air. — The statisti¬ 
cal reports laid before Farliament by the War nlliee 
on the sieknc.ss and mortality of tlu: troops of the 
United Kingdom st.itioned in different parts of the 
world, prove most clearly the luimeiise efleets upon 
human life produced by small and almost inappreci¬ 
able diftcreiicps in the i|Uality of the atmosphere. 
For on the same class of persons performing the 
duties, and placed as nearly as possible in the simc 
circumslances, the average mortality varies in, dilFc- 
rentr parts of the world, from 1‘37 per cent, per an¬ 
num to 66‘83 per cent, per annum ; or the morta¬ 
lity is neiirly forty-nine times as great i;, some loca¬ 
lities as in other.s. The morbific iiiflueiice of certain 
gaseous emanations from the eartp, in various parts 
of the globe, is well known. “ 'ITie banks of the 
Nile about Sennaar,” says Bruce, *■ resemble the 
pleasantest part of Holland in the summer season ; 
but soon after, when the rains cease, and the sun 
exerts its utmost influence, the dora begins to ripen, 
tbe leaves to turn yellow and to rot, thf lakes to put- 
rify, smell, and be full of vermin, and all this beauty 
suddenly disappears—bare-scorched Nubia returns; 
and all its terrors of poisonous winds and moving 
sands, glowing and ventilated with sultry blasts, 
which are followed by a troop of ObTriblo atRmdants 
—epilepsies, appoplexies,^ violent fevers, obstinate 
agues, and lingering and painful dysenteries, still 
more obstinate and mortel," So pestilential.is the 
spot, that no hgrae, mule, ass, or any beast of bur- 
den, will breed or even live'at Sennaar, or many 
miles round it. Poultry does not live there. Nei¬ 
ther dog nor cat, sheep nor bullock, can be y reserved 
a season there. They must all go every half-year 
to the sands.”— Hood. 
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PETIT’S ANTI-FRICTION RAILWAY. 

Wb resume our description of this ingenious appli¬ 
cation of a principle which is wortlijr the considera¬ 
tion of Railway Compar.ies. 

Pig. 3, is an end view of Pig. 1, by which may 
be seen the impossibility of a carriage getting off 
the rails; the opening along the bed of the carriage 
is cased over inside, forming a seat along the middle. 

Fig. 4, is an end view of a carriage wlieresidc roils 
might be preferred instead of the centre raised rail. 
In such case a plain rail along the middle will be 
sufficient for the driver of the engine to take on to ; 
in such cose it need not be divided; the cranks work 
on each side, but one could be made to work in the 
opening of the wheel to save room. 

Fig. 5, is a plan view, or as it were looking down 
upon an engine, suitable to the carriages and rails. 
£, represents the driving wheel of the engine; M, 
the cranks; N, the cylinders; O, the boilers; Q, 
the branch chimney, terminating in one; R, the 
middle carrying wheels. It is not here intended to 
show every minute part relative to a locomotive en- 
gine, but only so mneh as may be needful to give 
the idea that such an engine would turn any way as 
far as the swerving axle will admit, and that these 
axles are always under the powerful leverage control 
of the guide wheels and rails ; should swerving axles 
be considered an objection, a contrivance may be re¬ 
sorted to that would quickly fix them, circumstances 
requiring it. In the first place, relative to the en¬ 
gine, the carriage is furnished with two small boilers 
instead of one large one, so that each engine has it)', 
own boiler, and in lieu of two driving wheels, there 
is but one, and that is placed in the centre between 
the two boilers: and it is weR known that one wheel 
will turn on a point any way the frame may direct 
it; but if two wheels be fixed on in the same a.xle 
in going round a curve, the near wheel must make 
as many revolutions as the off oncf, consequently the 
near one must skid, the axle is thereby strained, 
and the progress retarded; and if the wheels have 
conical peripheries, there must be space left for 
them to ran across the rails, until the fiange pre¬ 
vents them going any farther, which is another great 
obstruction and natural strain; but by using one 
driver only, and that in the middle, and allowing all 
the other wheels to revo\ye freely on the nlles, and 
the end axles kept by appropriate guide wheels and 
rails in the exact position of the road, this with many 
other evils in connexion therewith are overcome. 
There are several advantages to be derived from 
having only one driving wheel, and that in the cen¬ 
tre, which cannot be s(dd of an engine that uses one 
driver on one side only, that con only have a natural 
effect where a complete circle of small diameter is 
^nired to be made i but when the tractive power 
tn the c^tre, it is altvm direct, however serpen¬ 
tine the road may be, and part of theweight bears 
in the middle between the line dF rails< utd nckt all 
on the sides of an embankment; it has also an ap¬ 
propriate rail to itself, and does not depend on the 
popery i^n rails, the centre rails being all or par¬ 
tially ; the periphery of the driver can be 

farnishm with little studs, which bite into the woo<l 
as far as the iron binding would permit, this would 
not impede the progress, bat give it all the advan- 
of a 'cog whMl, with a corresponding rail, and 
imuld greatly assist in ascending inclines, which 
might also be descended with great safety and 
sp^; the carriage and boilers being long, the 
weight wonld be spread over a larger snrface, and a 


long and steady stroke may be obtained insteatl of 
a short and rapid one ; as the driver may he of any 
reasonable height, there is no nece.“Sity for the crank 
axle to extend farther than the inner part of the 
frame between the two boilers, which are brought 
down as near the ground as the appendages will 
admit, and the cylinders may be brought up to suit 
the cranks, which can be worked as far above, or 
between the boilers, as the height of the^ driver may 
require. Where the centre raised rail is used, the 
driver must be divided as it were into two to admit 
at the rail. 

If the crank axle M extends across the frame like 
the end axles, the two middle wheels marked H can 
revolve on it, and the axle will also revolve in the 
boxes of the wheels ; but if these middle wheel.s are 
not required for bearing wheels they can be made 
smaller, so as not to touch the rails, and being made 
fast on the crtuik axle, they would serve as friction 
wheels only, against wliich a powerful break can be 
brought. The buffer n>d=' will serve as supports to 
the guide arms and wheels — the crank slide will 
show that they revolve below the rods. 

The boilers being partially below the frame, there 
would be miieh spare room, which might be so con¬ 
trived that the engine could carry suUieient^fuel and 
water to supply itself, if .so, the tender ciJg'd be 
diapcnsed''with, as plenty of breaks can be brought 
into action williout it. It appeaf's to me quite pl.iiii, 
th.at an engine eonstrueted after tiri.s plan would be 
as murli under command, as a common carnage on 
a turnpike road, with its guide pole between a pair 
of horses, and there cculd be no particular objection 
to cuiwes, cjjcept so far as they might lengthen dis¬ 
tance ; the most valuable propel ty and high hiljs 
might be avoided, which would otherwise require 
deep cutthig or tunnelling. Should an,engine- of 
this description appear objectionable, because of its 
.supposed width, if there were two boilcis of eighteen 
inches diameter each, the outer rails need not be 
much more than a five feet gunge; but it would be 
impossible ta* say how little power would be required 
to draw a moderate tram, when not only all lateral 
.straining is done away, but many other obstructions 
indispensable to the system now in use; the rails 
having no lateral strain would keep their guage, liffd 
require less fastening, and have a finer finished «rge, 
be biVmght up more sharp, but not so us to injure 
the wheels. If the peripheries of the wheels are 
perfertly even to the flanges, and sufficWntly wide, 
the joints of the rails may be so menaged that they 
should never be felt when passing qver them, let the 
contraction be little or much, supposing the rails to 
be fastened with chairs ; let those at the joints be 
so formed that the outer part of them shall rise to a 
Itivel with the top of the rail, and overlap the joints 
an inch or two each way; it must be plain that the 
periphery of the wheel must take on to them, and 
not sink into the joints; for if a rail be perfectly 
even, and the wheel rolling upon it be perfectly 
round, it c.m only touch on a point at one time, 
consequently it cannot roll over the least opening 
without receiving a shock in proportion to that 
opening, therefore the plan .•’hat is most calculated 
to take away all obstructions and friction, except 
that produced by specific gravity, must be the 'best 
plan, let the intifflducer of it be who or what he 
may j and if the wheels be enlarged, and the axles 
nutde smaller, having nothing to do but bear the 
lyeight, the friction on them and the boxeS’of the 
wheels may soon be reduced to one*third of what it 
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now ID—friction iniut in a great measuie depend 
upon the lui fac that is gone over or touched An 
engine (onsfiuited dtii the foitgoing plan would 
hive R fur ihaiicc being ttexibl| tnough forauf- 
thiug but gtt out of Its piopiriouisc but should 
ioimuotive ingiiieB be superseded, the lurnages will 
be applicable to any kind of Iractiuu, the rails and 
(ainagcs might be tn d as to the elitet of this modi 
of guiduKe without a st( iin ingine it a iiatne only 
Wen madi of wood or anvthiug eU siunlir to that 
slioivn at I ig I without boihis of steim appaiatus 
of uiy kind but only the wheJs with the (iiiiei in 
the centre fi\ a wiiirh on each side thi diivir, and 
let two nu 11 be placed whi re the boilers ought (i be, 
and let tin in try at what sp td they inn driw one 
oi I AO eariMges, it may be tint short bi iiiih ruiU 
wivs might hi worktd on tint plan to eoiivii pas- 
s n >-t rs to and from the in uii hue, esp ei illj where 
djuble tnelmib nnv he formed, ti luomeatam 
),lined in ^.omg down a steep gradience, itould, with 
a litth htip foil! leairiageup the saint height on 
the oppoMte ml, a greit \eloiity could not ovtr- 
luru the lariHges with the lower body only, should 
thi whcdseoiiK off which is not likriv anymore 
thin tho t of oth r lainUgis the body of those cai- 
nigis would ride alona' thi top ot the centre lail, 
shiu^rsuth an ateidtiit ever hippen a siuill trie- 
tioii loller (ould be hxed at each end of tile opening 
jnst to ri le tli ir <31 tht rail, it eonvidtred ntcessiiy 

^V Oil's IH) M\NU1 lIjRL 
(Lovhnwd from Pat/e 2C4 ) , 

Tlie grease or \ oik of tlu liieec is a species of 
soap seeiitid by tlu simp an 1 consists of oil with 
§. little potish He rut it selves to^facihtate the 
sfoiimg of wool hy nu ins of water alone, with 
whii h iorms a kind of sud oi emulsion It is 
most abui I iiit in those bn t ds whu It grow the softt st 
fleeces an 1 on the pait ot the bark covered with the 
hmscwoci This yolk however though favourable 
to t||^ gro vitig fleece becomes in]uiious to it after it 
IS shorn, ind ought to be immediately removed, 
otherwise it will pioduce a fermentation in the wool 
heap, and lender it hard and brittle, a change which 
tikes place most rapidly in hot weather Some- 
Tigies the fleece is washed with cold water on the 
arr-tnalb before shearmg but when it is thick, as m 
the merino breed, it is washed after it is (shorn, 
eith r with cold or hot water, the latter being most 
eflectuil and is afterwiids squeezed in iptiss to 
acetic life its drying Wool loses in this process 
fiom thirty to {prty fitepii cent of its weight A 
IMeriiio sheep fiiquently fields from three to four 
pounds of ]iure wool, white the fliiest Fnglish flei c e 
rarely weighs more than two pounds m the foul 
state, 01 a pound and a half when cleaned 

Long wool cal'ed also eat ding wool, requires 
length andtsoundnesS in its staple, m order to admit 
of bung spun in a way suitable fot worsted fabrics 
1 he fineness of the fibres, ot the hist consequence 
in the clothing wool, is of suboidinate importance in 
the eombmg variety Ihere aie two kinds of long 
wool the oife used in the manufocture of hard 
yarn tor worsted pieces, the othi r in that of soft 
yarn for hosiery, the former being eight me lies at 
least in length, the latter about four or five 
The rich pastures of Engl^id and ot Belgium 
seem to be more favourable to the giowth of long 
eombmgf wool than any other countr> of tiie world 
hitherto tried, and they suit veiy well with the ‘ 
Ldncolnshire and Leicestershire breeds of sheep i 


llie average weight of a fleece b^g about eight 
pounds, renders the growth of auiflt lyool an objent 
of importance to the tarmer. For tba general ptyr- 
poses of the woisted manufacturer, thi.* lohpatapM 
fleece leaves nothing farther to be sought aftw in 
British trade, and makes it an Obj^t of dkisire to 
other nations 

Of the oitgm of the worsted msnuhustara littls fs 
known, or the penol when the comb was introduoed 
in the treatment of long wools. 

'ibe loog-woollrd sheep of England are of four 
breeds the Diahley, or new Leicestershire, Bie 
Luirolushire, that of Tees Water, and of Dart¬ 
moor 

fhe Dishley wool has a staple about a foot lb 
length it IS veiy tine, and weighs eight pounds on 
an average of eacu flee ee 

It 13 supposed that this peculiar product of our 
agricultural industry employs fiiteen thousand looms, 
and is worked up into worsted goods worth three 
millions sterling 

ihe gosts of Thibet, which ^mish the flne shawl 
wool, grow It III the form of a soft down at tiie 
loots of their long coarse haft The Angora goat 
also glows in extremely tine silky hair, often woiked 
up with silk into a peculiar style ot goods 
The imported wools are almost entirely woihed 
on the card, the finer kinds to be manufactured 
into cloth, the coarser into carpets, Ot late years, 
a wool of the menno fleece has been grown to great 
advantage in New South Wales, and import^ in 
great quantities It is fully equal to the best 
bpanish merino 

The wool ot the lamb is generally softer than that 
of the sheep fiom thi# same flock , and as it has the 
telling qualitj in a high degree, is mui h used m the 
hat manufacture The wool of dead lamb-skius 
possesses less of the felting property, and is em¬ 
ployed for flannais, and lamb s-wool hosiery 

Our races ot short wuolled sheep are principally 
the Dorsetshire, Herefordslure, and Southdown 
We know little com ernmg the woollen manufac¬ 
tures of the Egyptuns, Greeks, or Romans, but we 
may conclude that the latter nation had carried this 
impoitant ait to high peifeetion, from the great 
pains bestowed by them on the improvemmit ot the 
bret d ^ sheep, the high prices at which the fine- 
fleeced animals weie solU, and from the large sup¬ 
plies of clothing sent to their armies Woollen 
garments formed almost exclusively the attire of the 
Romans, male and ft male, of every rank. After the 
downfall ot their empire, the doth manufacture, 
which had been with all the father arts ot civilized 
life involved m a temporary rum, began first to 
revive about the middle of the tenfti century A the 
Low Countries, where it continued to bestow pecu¬ 
liar opulence, treedom, and consideration on flito 
(leople tor several hun^d years. 

}n the middle ages Spam seems to have abounded 
in tine-woolled sheep ot the Tarentme breed, which 
it originally deaived from its ancient Roman masters 
bo far back as 1243, ttie woollen cloth of Barcelona 
and Lerida is spoken of with admiration, and as 
being in high esteem at the gay court of Seville, m 
the reign of Peter the Cruel Innumerable flocks 
existed m Spam m the time of Charles V , of which 
so many as 30,000 belonged to one shepherd, and 
served to supply foreign nations with the softest 
wool The finest wool then went to the Ita lan 
States, to the amount of many thousand sacks annu¬ 
ally, at from forty to fifty gold ducutt each | (hat is 
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from £10 to £12 of our present money. A coarser 
wool was exported to the Netherlands. The French 
were next in order to the Italians in manufacturing 
fine cloth, which theyconsnmed partly at home, and 
exported to Turkey. In 1646, Nicholas Cadeau 
obtained .a patent of twenty years for making at 
Sedan, black and coloured cloths of the finest Spa- 
ni<h wool, like those of Holland ; and thus laid the 
foundation of a local manufacture which has been 
famous ever since. Prior to their great revolution, 
the French excelled uU the rest of Europe in the 
fabric, finish, and softness of superfine broad-cloth. 

Winchester, according to Camden, wijs the seat of 
a cloth manufacture, under the rule of the Romuus 
in Great Britain. But on their departure the arts 
also took their flight, and left the English, for up¬ 
wards of one thousand years, to clothe themselves 
in skins. Even George Fox, the founder of the 
Quak?rs in the reign of Charles 1., travelled as a 
missionary through the country, buttoned up in a 
leathern doublet with sleeves, instead of a cloth 
coat: this being the common dress at the time of 
labouring mechanics, to which class this gifted indi¬ 
vidual belonged. History aflbrds very scanty ma¬ 
terials respecting the woollen manufactures of Eng¬ 
land prior to Edward III. That wise prince gave a 
new impulse to them by affording Idieral proteetinn 
to foreign merchants and artisans, who had been 
proscribed or molested by absurd enactments and 
prejudices. About this period Thomas Blanket and 
others set up looms in their houses at Bristol for 
weaving woollen stutfs, but were so harrassed by the, 
impositions of the mayor and liailifls, that they were 
obliged to solicit letters from the king to permit 
them to exercise their iMdling*^witlioiit impediment, 
calumny, or exaction. In the year l.'l.'i?. Black- 
well Hall was appointed by the mayor and eominon 
council of London for a market, which was to re¬ 
ceive the cloth goods expo.sed to .salf,. The statutes, 
in the following reigns, concerning the woollen ma¬ 
nufacture, show that the manufacturers had now be¬ 
come a jedous body, desirous of imposing restric¬ 
tions oil the making and sole of goods to suit their 
own narrow interests. 

During the reign of Henry VI., the exportation 
of woollen yarn was prohi! it^d. Tuo clofh-nrarcAcrs 
were appointed for everyJhuiidred throughput the 
realm, with authority to inspect and seal all cloth, 
even that made in private fimilies, which was sent 
to the fulling-mill, and to levy a penny on each 
piece. In the same reign, a reciprocity law ord.iini-d 
that, ‘‘ if our woollens were not received in Br.ibant, 
Holland, and Zealand, thrn the merchandise grow¬ 
ing or wrought within the dominions of the Duke of 
Burgoync'shall be prohibited in England under pain 
of forfeiture." It would hence appear that we were 
beginning to supply the.«e countries with the kind of 
goods which we had been taught by their weavers to 
work only a century before. • 

About the year 1482, hats, made by felting wool, 
were introduced, instead of the cia»8*in universal u.se 
before; but the hatters continued a small body in 
comparison of the cappers for a long time there¬ 
after. 

Among the sapient acts of the good old times may 
be mentioned ttie ordinance of Henry VII., declar¬ 
ing “ that *tvery retailer who should sell a yard of 
the finest scarlet-grained cloth above sixteen shil¬ 
lings, or a yard of any other coloured cloth above 
eleven shillings, was to forfeit forty shillings a yard 
for the same." In the jfcar 1193, this priiu» quur- 


relied with the archduke Philip, and thereby ransed 
“ an interruption of trade between the English and 
Flemi.sb, which began to pinch the merchants of 
botli nations very sore,” in the wise language of 
Lord. Bacon. 

Multitudes of eminent manufacturers were driven 
from the Netherlands to England by the Duke of 
Alva’s persecution of the Prpte-tants, where tiiey 
were graciou.'ily received by (iueeii Elisabeth, and 
obtaiued liberty to settle at Norwich, Colchester, 
Sandwich, Maidstone, and Southnmj'tori. These 
refugees contributed to improve our manufactures of 
worsted and light woollen goods, and to introduce 
the manufacture of linens anii silks, and probably 
extended the frame-knitting business. Elisalietli 
pas.scd an act to relieve the counties of Somerset, 
Gloucester, and Wiltshire from the old oppressive- 
statutes, which confined the making of cloth to cor¬ 
porate tOWM. 

CTo be Continved.) 

TEA. 

(^From the Snpplemmt to Dr, T/re’s Dictionary of 
Arte, Manvfacturce, and Minee.) 

This well-known plant has recently acquiri-d 'pecu¬ 
liar interest among men of science, holh che¬ 
mical and physiological point of view. In itsVsMiii- 
positioii ifr approaches, by the quantity ol a/ole it 
conl.iins, to ammaliscd matter, aiftl it seems thereby 
q'lahhed, aeeording to Liehig, td> exercise an ex¬ 
traordinary aetiou on some of the fuiietioiis ol ani¬ 
mals, especially the seen tion of bile. The cheimeal 
principle cliaraeteiiMic of tea, eoflee, and coeoa- 
l)cans, is ong and the same, when etjnally putilied, 
from whichever of these substances it is extracted i- 
and Ls called indiireiviitly either Theine or t.aifeiue. 
Mulder takes it from tea, by treating the eviKiran d 
extract by liot water with caleiucd magnesia, 
filtering the mixture, evaporating to drjness 
the liquor which passes through, and di¬ 
gesting the residium m ether. This solution^ing 
di-stilled, the tther pas.^-s over, and the tlicine n - 
mmns in the retort. This principle i.s extracted in 
the same way from ground raw eoft'ee, and from 
guarana. a preparation of the seeds of Patttlitu<w 
highly vained by the Brazilians. Tlicine, wh^n 
pure, cry.stallizcs fii fine glossy needles, like wSde 
silk, vriiich lose, at the heat of boiling water, 8 jier 
cent, of their weight, constituting its two atoms of 
water of cry.stallization. These needles lire bitter 
ta.sted. They melt at S.’iO'’ Fahr., .and .sublime it 
.'>4.3“, without decomposing. The .crystals dried at 
2.'>(r dis.solve in 98 parts of cold water, 97 of alco¬ 
hol, and 191 parts of ether. In their ordinary 
state, they are but little more soluble in these men¬ 
strua, Theine is a feeble base, and is pn-cipitable 
by tannin alone from its solutions. 

Mr. Stenhouse prepares theine by ptccipitating 
a decoction of witli solution of acetate of lead, 
evaporating the filtered liquor to a dry extract, and 
exposing this extract to a subliming beat, in a slial- 
low iron pan, wbo.se mouth is covwed flatly with 
porous paper, luted round the ed.gel, as a filti-r to 
vapour, and surmounted wWi a cap of compact 
paper, as a receiver to the crystals. In this way he 
obtained, at a maximum, only 1'37 from 100 00 of 
tea. But M. Peiigitt, from the quantity of azote, 
amounting to about 6 per c.ent., whic'h he found in 
tea leaves, being led to believe that much more 
theine existed in them tlian had hitherto beeVi ob- 
la ned, adopted the following improved process of 
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extraction :—To the hot infusion of tea, subacetate 
of lead and then ammonia were added ; through the 
filteicd jKjHor a current of sulpixuretted hydrogen 
•IMIS pas.<c(l, t(j throw d<)wii all the lead, and the clear 
liquid hi mg evaporated at a gentle heat alforded, on 
cooling, an abundant crop of crystals. By re-eva- 
jioraUoii of the mother liquor, more crystals were 
procured, amounting altogether to from .') to 0 out 
of loo of tea. 

The eoinpo-ition of theine may be represented by 
the chemieal formula, C8, Hb, N2, 02 ; whence it 
np)icars to contain no less than 29 per ceut. of ni¬ 
trogen or azote. 

Beligot found, on an everage, in 100 parts of— 
faits soluble m boiling water. 


Dried black teas.4.'}'2 

-green teas.47‘1 

Black teas, us .sold.38 4 

llieeu teas, ditto.■43‘4 


'Pea, by .Mulder’s general analysis, has a very com- 
jdex constitution ; 100 parts contain—- 


Essential od (to which the flavour 

Is due) .. 

t’ldorophyle (leaf-grecii matter).. 


\\ .1X .... 
Fvesm . 


»rtl. 


(iiim. 

I .iimm. * . 

I'heme.. 

Extractive matter. 

Do. , d.irk-coloured.. .. 

Cidorable matter, separable by rau- 

n.itie acid. 

AD^nniie . 

V egetable fibre. 

Ashes .. 


Uroen. Dlaek. 

. 0'79 0-60 
.2-22 1-84 
. 0-28 

. 2-22 3-64 
. 8 .'iti *7'28 
17-80 12-88 
0-4.3 0 10 
22-80 19-88 
— 1-48 


23-Op J9-12 
3 -(To 2 80 
17 08 28-32 
;> .'>0 ft-Ji 


Since the proportion of a/ote in theine andi-all'e- 
iiie is so iniicli greater than even in any animal eom- 
pouud, nrea and uric acid e.xcepled, and since so 
m.iny dilfereiit notionshaie been, a.s it weie, instinc¬ 
tively led to the e.vten-ive use of tea, coffei^ and cho¬ 
colate or cocoa, im articles of food and enlivening 
beierage, which agree in no feature or propelty, 
hut 111 the possession of one peculiar chemical priii- 
ei|)le, wQipiust ooncliide that the constitution ofthe.se 
Vegeta!.^ products is no random freak of nature, 
hut that it ha.s been ordained by Divine Wisdom /fir 
performing beneficial ellects on the human race. 
Hitherto, inueed, inedii-me, a conjectural art, ex¬ 
ercised too much by men sujierlicially skilled in the 
science of nature, the slaves or abettors of ba.se- 
les.s h) potliescs, has lead tea and coffee generally 
under its ban, equally infallible with the multitude 
iLs that of the Pope in the olden time, and has de¬ 
nounced their use, as causing a variety of nervous 
and tumological mahidic-s. But Cheinistry, 
adrnneing with her uuqneiichalile torch into the dark¬ 
est doinuins of Nature, has now unveiled tlie niya- 
Icry, and displayed those elemental transformations 
of the organic functions hi the human body, te, which 
tea and colfec contribute a salutary and powerful 
aid. 

Liebig, in his admirable "esearehes into the king¬ 
doms of life, has been led to infer that the bile is 
one of the products rejsulting from the decompo- 
sion of the animal tissues, and thataaur animal food 
may be resolved, l^ithe action of oxygen, so amply 
apphetl to the InngS in respiratiun, into bile, and 
urea, the Oharacteristie constituent of urine. 

When the conromption of tissue in man ia small, 


as among mankind in the ai’tiflcial state of life, with 
little exer<-i.se, and consequently languid digestion, 
assimihition, and decomposition, the constant use of 
substances rich in axotised compounds, closely ana- 
logeous to the eliit-f pniicijile of the bile, must assist 
powerfully in the production of this secretion, so 
essential to the healthy aeiion of the bowels and 
other organs. Liebig lias fully proved that the 
bile is not an excreineiititioua fluid, merely to be 
rejected, as a prcjuilicial inmate of tlie system ; but 
that it serves, after secretion, some important pur- 
posi's in the annual economy, being, in partieohir, 
subservient to resjiiration. 

It may be remarked here, however, with ri-gard 
to tea and colfee, that while they agree in the iimiri 
feature, they dillVr in some others, and especially in 
the large proportion of tannin in the former, and its 
noii-c‘.M.»tence, according to iny experiments, in the 
latter, notwithstiuiding the statement of its presence 
in many elicmical works. Hence, tea may act 
iajuriou.sly in jiersons of Crelim habits; while coffee 
has no i-onstipating power, however much it may 
cause e.xcitcineiit and heat under certain idio-syu- 
crasie.s. 

A pure, agreeable, and convenient concentrated 
preparation of tea and colfec has been recently made 
the subject of a jiatcnt, by Mr. Staite; w-hieh pre¬ 
paration 1 can recoiiimeiid as being made from the 
liest articles in the market, by a perfectly wholesome 
apparatus and process. The patentee has printed a 
little explanatory |)aiiiphlet on the object of bis im- 
prt/cmeiit, from whhh the follow mg extracts are 
t.ikcn : — 

“The qiiantity of tei^ grown and coiisnined in 
(;iiina cannot he nscei tamed, but the consumption 
of Europe and ,\iiu‘riea may be taken as follows 

Russia. 6,500,000 lbs. 

IJiiitcd .States(d America 8,000,000 

Fi.im-c.:. 2,000,000 

liollaud. 2.800,000 

Other coniilrie.s. 2,000,000 

Great hritaiii. .'lO,000,000 

71,300,000 lb.s. 
or 31,830 tons, 

“ Thenumbev of tea-dealers in the year 1839 was, 
in Englaii(/| 82,794 ; in ScrWland, 13,611; and in 
Ireland, 12,744 ; making a total of 109-179. It is 
presumed tliat iti consequence of the increased popu¬ 
lation. their number at jieeseul must exceed 120,000. 

“ The ob.servations of Liebig afTiird a sati-sliu-tory 
explanation of the cause uf the great partiality of the 
poor not only for tea, but for tea of an e.\ponsivo 
and superior kind. He says, ‘ We sliall never cer» 
tainly be able to di-scover how men were first Ted to 
tlie use of the hot infusiou of the leaves of a curtain 
sliruli (tea), or of a decoction of certain roasted 
seeds (coffee). Some cause, there must be,-which 
will e.x[dHiu .'.ow the practice hag become a neceiMary 
of life to all nations. But it is still more remark- 
able, that the beneficial effects of both plants on the 
health, must be ascribed to one and the same sub¬ 
stance (theine or coffeinej, the presence of which 
in two vegetables, belonging to natural families, the 
products of different quarters of the globe, could 
banlly have presented itself to the boldest imagina¬ 
tion. Yet recent researches have shewn, in such a 
manner as to exclude all doubt, that theine and 
caffeine are in all respects identical,’ And he adds, 

‘ That we may consiiler these vegetable compounds, 
so remarkable for their action on the brain, and the 
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«ubHtiincr of the organ of motion, as elements of food 
for organs, as yet uiiknoarn, which are destined to 
convert the blood into nervous substance, and thus 
recruit the energy of the moving and thinking facul¬ 
ties.’ .Such a discovery gives great importance to 
tea and coffee, in a physiological and medical point 
of view. 

*1 At a meeting of the Academy of Sciences, in 
Paris, .ately held, M. Pciigot read’ a paper on the 
Chemical Combinations of Tea. He stated, that 
tea rantained essential principles of nutrition, far 
exceeding in importance its stimulating propel ties ; 
and shewed that tea is, in every respect, one of the 
most desirable articles of .'eneral use. One of his 
experiments on the nutritious qualities of tea, as 
compared with those of soup, was decidedly in fa¬ 
vour of the former. 


“ Coffee is grown in Brazil, Cuba, Hayti, Java, 
British West Indies, Dafcli Guiaii i, States of South 
America, French West India Colonies, Porto Rico, 
Sumatra, Ceylon, Bourbon, Manilla and Mocha. 
Brazil produces the largest quantity, 72,000,000 
pounds weight; and the other states and colonies 
according to the order in which they arc enumerated, 
down to Moeha, which jiroduees the least, or 
1,000,000 pounds; making a total of 316,000,000 
pounds, equal to the consumption of the enormous 
quantity of 2,900 tons weekly, or 150,800 tons per 
annum. 

" From the oliiciil retums, the quantities of coffee 
exported in one year from the different places of 
production were 834,500 tons :— 

Tons. 


To France... 29,C.">0 


U. S. of America. 46,070 

Trieste. 2,000 

Hamburg. 20,620 

Antwerp.,. 10,000 

Amsterdam. 8,5.30 

Bremen. 4,500 

St. Petersburg. 2,000 

Norway and Sweden. 1,170 

Denmark. 1,.500 

Spain... 1,000 

Prussia. 930 

Naples and Sicily. ^ 640 

Venice. 320 

Fiume. 170 


Great Britain (average of 10 yrs.) 18,230 


154,550 

“ Every reflecting man will admit, that articles 
of such vast consumption as tea and coffee (amount- 
•ing together tq more than 185,000 tons annually), 
forming the chief liquid food of a whole nation, 
must exercise a great influence upon the health of 
the people, and that any discovery which tends to 
the puriHcation of these alimentary drinks, render¬ 
ing them more wholesome, without rendering them 
less agreeable, is a great boon conferred upon 
society” 

IMPROVEMENTS IN THE MANUFACTURE 
OF BUTTONS, &c, 

Mr.^ W. Sheldon, of Birmingham, has recently 
obtained a patent for the following improvements in 
the manufacture of buttons, and in japanner’s ware, 
and articles in substitution of papier-m4ch^. 

The first part of this invention consists in an im¬ 
proved mode of making buttons. A mixture is 
mads of eight pounds of glue dissolved in water, six 


ounces of cotton or flock, six ounces of linseed oil, 
and three ounces of Venice turpentine ; then forty 
pounds of whiting or blue-bluek, (or a mLvture of 
those matters,) five pounds of lamp-black, and five 
pounds of fine flour emery, are mixed together; and 
these two mixtures are combined, torimng a compo¬ 
sition of the substance of thick dougm This com¬ 
position is rolled into sheets of from a quarter to 
half an inch thick, according to the size of button 
required, and after remaining for a day, it is cut 
into discs, with the tools ordinarily used tor making 
horn buttons. Wire or other shanks are now to be 
ajiplied to the discs ; and after being pressed into 
the composition, by the aid of pliers, they arc 
turned partly round, so that their projections may 
be well imbedded in the backs of tlie dis(•^. The 
discs are next brought to tlie form of the intended 
button, by pressure between dies, and are then 
coated by uieaus of a brush, with a eompn",iti m of 
white of egg, mixed with PruiMan or iuhan blii<‘, 
(to coloui il,) and well ;,.ouiid together; when tins 
is dry, the discs or buttons receive two or three 
coats of a varnish, eompo.icd of najihtha poh-li 
ground with a little Prussian or liuliau blue. The 
buttons are then jiressed in cold dies, et^r.ived or 
not, as in making bom buttons; attec wInch tbe 
rough edges are removed, and a coating oir>varnish 
is applied to the edges and back. 

Illaek buttons are prodiieeS by the jiroeess above 
described ; but dark-coloured Ane> may be made by 
mixing suitable colours with the coatings df egg and 
varni.sh, together with or instead of the Frussiaii or 
Italian blue. A light drali, or other light colour, is 
obtained ("y omitting the lamp-black and using suit¬ 
able colouring materials, and more wincing orwhte- 
lead ; a corresponding colour being also given to tiie 
white of egg and varnish. Instead of wVitiiig, oilier 
earthy powder and white lead may be employed ;i 
and paper or other fabric may be applied to one or 
both surlaces of the disc, as hereafter descubed lor 
japanner’s ware. 

The seiUmd part of the invention consists in im¬ 
provements in making japanner’s ware, and articles 
in substitution of papier-uiAcb^. The mode of 
operation is as follows:—Six pounds of gkip dis¬ 
solved in seven gallons of water, twelve |fcuiids of 
fl 2 ur, six pounds of sharps, (sepirated'froib’fimir,) 
nine pounds of spent hops, four pounds of whiting, 
and two pounds of finely cut hair, are reduced by 
boiling to a thick paste, which, after il has become 
cool, is rolled uito sheets of the required size for 
manufacturing trays or other articles. To make a 
tray or similar article, a sheet of the composition is 
placed between two thin sheets of paper, and sub- 
jented to pressure, between a pair of moulds or dies, 
for an hour or more, to cause it to as.'-ume the de¬ 
sired shape; two thick sheets of paper are now 
damped, and one is applied to each tSie; after which 
po-stc (consisting, by preference, of equal parts by 
weight of flour and glue) is spread over each sheet, 
and over thin sheets of paper which enclose the 
composition, and the whole ia subjected to great 
pressure betwe.en the dies for about an hour. The 
tray, thus far made, fa then placed between two 
iron trays of the same shape and dried in a stove; 
when rdty, it is removed from the iron trays ami 
dressed ; then vKpped in oil, and finished in the usual 
manner of treating japanner’s %are. , 

The following is another method, adopted by the 
patentee, for making trays and other articles of 
japanner’s ware, or in substitution of papier- 
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in*i liL —Sn pounds of pulp, (made in the ordinary 
111 iiiiiii ) 111 I stiff Ht \t(, oni pound of shii ps, one 
I oiuid of spi nt I ops, one pound of fulli r s i ii th, 
. iiid one pound of flour, with or without glue, arc 
mixed with miter, so an to toim a thick yet fluid 

I imposition uhicu la run on to i sieve (such as is 
use (1 in ni iklp P ipt-* by hand) and i sheet of a 
suiinble thickness for m iking a tray or othei article 
IS tberiby piodjccit Alter stauding tor a few mi¬ 
nutes the sheet of composition is inserted between 
two felts 01 flannels, and plaoed m a press (in this 
htitc, whin dry it may be used foi making buttons, 
instead of the ordmaiy button-boaid) , aftei which, 
tl sheet IS tiktn tiom between the felts or damn Is, 
m 1 submitted to piessurt between dies to bring it 
t > till itijuiied foiui , it IS thin clamped, or other¬ 
wise secured between two sheet-iron shapes or 
moulds iiiel diied in a jopaiiner s oven , when dry, 

II IS (hissed treated with oil, and hifished in the 

( 1 lin ir} inimier ' 

I he patentee does not ronhne himse If to the m i 
tell Is or piipoitions above mentioned, but ho 
el mis, Fiistl?—the mode, herein dcsiiibed of 

III iki ig die and prissiiit madi butti ns by employ¬ 
ing i e Mtqxj itiou of libioiis mit tills and adl tsivt 
in (ttir wi^ olhei mitimls 'seeemdly,—the mode 
of inikug )epaiinei s nu audartul sm substitu- 
li in of papi 1 m leh* by Kjiplying a t oniposfbon of 
liji Ills uiiteiials witli%liusive m itlei b tween sur 

t < s of pip 1 aslieUtii diseiibed klsi the mode 
( mil ing )ipinnti s w iii iiid nliel s in substilu 
t I if pi| 1 I m\ le and button bond tor nuking 
I ittons by combinin'libious mate mis with adhe¬ 
sive milter and pulp is hen in de-tribed^ 

* 1111 GL\SPRS 

leu \Mi ir^y be eiiisidirel u« i mass of vohame 
m life I, the only snbst iii< e s nr I of vole inu origin 
in tlie whole island bung beds ot suituibi ind oi 
In uminons wood, in whu h 0( e ur li avt s, trunks, 
lid brauches of ti s witu eliy ind feriii^mous 
entli Ibese strita siippoic in ullewniton ot 
bisilt tufi auJliii forming the summit ot the 
lull m whnh (b«s< veritable remiins occur Tlhe 
(lejseis, ot whi h there are a consideiablc number, 
aie?| oi ratbei iiiteimitteiit touiitiuis ot hot 

witd -^leli issue iiom eieviees in a bed ut lava 
A fountain ot boiling water first appeals, and*is 
ejeeted to a eofibiderable height, accompanied with 
a great evuitHion of vapour, a volume of steam 
SUCK eels and is th«owu up with gieat force, and a 
t irihe noise like (fiat pioduced by the escape of 
steam from tlie boili r of an engine, and this opera¬ 
tion euntinues sometimes for more than an hour, 
lu mteival of lepose of unit i tarn dm ation succeeds, 

1 ttr whuh the same phenomena ,aie repeateel If 
stones in thrown into the mouth of the cavity, 
fiom wiiidi ttae tountiin has issutol, the stones, 
after a short intuval, are ejected with violence , and 
agun a ji t ut boiling w iter, vapour, and steam ap¬ 
pear in sueeession Sii G S Mackenzie, m bis 
iuterL.stmg work, “ Travels m Iceland," has pro- 
posid an ingcmoifs theo-y, also adopted by Mr 
Lyell, to explain tlieae pbeuomena 
The water tiom the surface percolates through 
crevices luto a cavity m the rock, and heated steam, 
pioduced by volcanic agency, rises trough the fis¬ 
sures m the lava • ihe steam becomes in part con¬ 
densed, and the writer filling the lower part of the 
cavity la "Vaised to a boiling temperature, while 
steam under high pressure occupies the upper part 


of the chasm The expansive force of the Steam 
b« tomes gratliully augmented, till at lepgth the 
watti IS driven iiji the tissure oi pipe, and a boiling 
fountain with an escape ot vapour is piodttced, and 
(OuCmucs playing till all the watei in the reset voir 
IS expended, and the steam it^tlf escapes vnth gieat 
violence till the supply is exh mated 

Ibe siliceous concretions toruied by these springs 
cover an extent of tour leagues M Eugene Robert, 
who ha* recently visited Iceland, states that tins 
cm ions siliceous foimation may be ieen, passing by 
insen«ibk gradations, trom a loose friable state, the 
rc^alt of a rapid di position, to tlie moat compact 
and transparent mnibles, in which impressions of 
the leaves ot the birch tree, and portions of the stem 
are distinctly perceptible and present the appearance 
of the agatized woods of the West Indies btems and 
leaves of Equiseta, and diHerent nuases, also occur, 
but uone ot these plants now exist in the island, the 
spines appearing to have been wholly destroyed by 
the siliceous deposits ISumcrons thermal spiings, 
III the midst of which the Geysers are situoted, occupy 
the valley m the interior of the talatid It is evident 
thit the e waters arise from detp crevnes in which 
the} have been heated by volcanic dies The nvers 
proceeding trom the springs often resrtnble milk m 
appearance, owing to the atgillaetous hole which 
they take np in their p issoge among the siliceous 
coiuietions such are tht whih rivirs of Olassai. 
Mount Uecla, like all the mountam^ of Iceland, is 
entitv.1y covcied with snow, and no smoke appears 
on ats summit Accumulations ot rolled masses of 
obMdixn and piiuiuc stone foim a lijir on the flanks 
of the mountains, thiitv ftet thick, fragments of 
brim lies of the bin h-tne oc cur in tbi midst of this 
bed , they are the remains of the am lent foiests ot 
the island, which the volcanic eiuptions have tn- 
tin ly extirpated 

Ibis extensive mSdrin formation of silicious de¬ 
posits, lb a tict of gieat iiitcrtst and importance 
It tells Us in language that cannot be mistaken, that 
the most solid and refractory substauccs may be re¬ 
duced into a liquid state, and assume other moditi- 
I itions, raciely by the agency of thermal waters, 
hciire the envelopment of the delii ate corals, shells, 
and spices ,^111 tlmt nodules is readily explained. 

MR VALEMINE’S <?ljI*SriTUrE FOR THE 
IRO> RAIL 

Ar a recent meeting of the projectors of the Water¬ 
ford and Kilkenny Kulway, Mr Valentine stated 
It to be his intention to substitute for the iron rail 
the wooden rail lately introduced, and this wood to 
be pi epared by a process for chemically transmutmn 
the timber by the injection of two salts, alkaliSe and 
metallic, which, by decomposition, produced insolu¬ 
bility, destroyed the veg< table quality, and, actmg 
on the petrifying principle of nature, prevented the 
decay of the wood, but though it would seem thus 
petnhed, still its elasticity was not destroyed He 
would state an experiment which he made fi short 
time sinee with hydraulic pressure upon a piece of 
beech 3} inches square, he placed on it toe seg¬ 
ment of a wheel of iron, and then laid upon it the 
weight ot 140 tons, which, had not the Wo^ under¬ 
gone toe process befoie described, would h^ve had 
the effect of completely crushing it it was indented 
three-eighths of an inch, but when the weight wu 
removed, the deflexion was lessened one eighth <n 
an inoh, and m a fortnight it completely recovered 
its ongioal figure He conridered that the result of 
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the tx[KTiau‘ut I'ully justified him in saying that any 
weight to winch it might be subjected, wlien laid 
down, would not crush the wood, because a rail 
would never be subjee,ted to more than six or seven 
tons at a time. He further stated that it wa-s al¬ 
lowed on all hands that not only the rails but the 
engines and the carriages could be constructed with 
tlie greatest economy, and it might bo calculated that 
in the first formation of the line, the expense would 
be reduced thirty i)er cent., with the same or even 
a greater degree of efficiency. There were also 
other advantages in this system ; ground could be 
{iMssed over which would render the formation of 
lines on Other principle.<i impracticable, and it also 
admitted of the use of curves of a small radius to 
allow of passing round the demesnes and houses of 
gentlemen; extensive excavations of embankments 
were avoided, and it was next to an impossibility 
that the carriages would run off the rail.s, as might 
be ob.served by e.vaniining the model. The wooden 
rail which he now produced had been s bjected to 
tlie Kyanising proees.s, and had absolutely for a 
length of time formed a portion of a line over wliieh 
an engine had passed 28,000 times. It was a piece 
ofbVoteli fir, which in its natural state was well 
known to be one of the softe.st woods, and yet it 
might be seen that not ihe slightest friction or abra¬ 
sion had taken place, and even tlie saw marks had 
not been obliterated. The rails should be formed 
square, and as soon as one side was worn the rail 
coulil be. turned, till the whole sides had performed 
their duty. • 

VARi|<rriEs. 

Principal Gold Mincu .—Spain ancie.iitly pos- 
sps.sed mines of gold in regular veins, especially in 
the province of A.sturias; but the richness of the 
American mines lias made theip be neglected. The 
Tagus, and some other streams of that country, 
were said to roll over golden sands. France con¬ 
tains no workable gold mines; but it presents in 
several of its rivers auriferous sands. There are 
some gold mines in Piedmont ;• particularly tlie 
veins of auriferous pyrites of Macugnagna, at the 
foot of Monte Rosa, lying in a mountain of gneiss; 
and although they do not contain 10 or 11 grains of 
gold in a hundred weight they have long defrayed the 
expense of working them. On the southern slope 
of the Pennine Alps, from the .Simplon and Monte 
Rosa to the valley of Aoste, several auriferous dis¬ 
tricts and rivers occur. Such are the torrent Even- 
son, which has afforded much gold by washing ; the 
Oreo, in its passage from the Pont to the Po j the 
Veddvih grounds over which this little river runs for 
seveiul miles, and the hills in the neighbourhood Of 
fhivasso contain gold spangles in considerable quan¬ 
tity. In the county of Wicklow, in Ireland, a 
quartzosc and ferruginous sand was discovered not 
long ago, containing many particles of gold, with 
pepita* or solid pieces, one of which weighed 22 
ounces. No less than 1000 ounces of gold were 
collected. There are auriferous sands in some 
rivers in Switzerland, as the Reuss and Aar. In 
Germany no mine of gold is worked, except in the 
territory of Salzburg, amid the chain of mountains 
Which ^'icparates the Tyrol and, Carinthia.'— Vre’g 
Diet. 

• Perkins’i Transfer Engravinp. —Mr. Perkins’s 
admirable process of Transfer Engraving may be 
thus explained: — A soft steel plate was first en¬ 
graved with the required subject iu the most finished 


style of art, either tiy liand or mechanically, or the 
two combined, and the plate was then hardened. 
A decarbonized steel cylinder was next rolled over 
the hardened plate by poweiiul machinery until the 
engraved impression appeared in relief, the hollow 
lines of the original becoming ridges^ion the cylin¬ 
der. The roller was re-conveited flKhe condition 
of ordinary steel and hardened, after which it served 
for retuniing the impression to any number of de¬ 
carbonized plates, each of which became absolutely 
a counterpart of the original; and each plate when 
hardened would yield the enormous number of 
1.'10,000 impressions without any perceptible diffe¬ 
rence between the first and the last, in the event 
of any accident occurring to the transfer roller, the 
original plate still existed, from which another or 
any required number of rollers could be made, and 
from these rollers any number of new plates, each 
caf^ble of producing as many impressions us above 
ei ted.— llolizapffel. 

Manchineel. —^This is a large tree of the West 
Indies and South America; the wood pos.se.sses some 
of the general characters of mahogany, and i.s simi¬ 
larly used, but it is much less common. Tlie wood 
is described as a yellow brown, heuiitifnily clouded, 
and very close, hard and durable. It-is said the 
Indiai^s poison their arrows with its juicopand that 
the wood-cutters make a fire around it befoie felling 
it, to cause tlie injurious sap to run out, to avoid in¬ 
juring their eyes. Tins has*'becn acenratcly de¬ 
scribed in llancroft’s Guiana, p. .'16—7, and Colonel • 
Lloyd says of it; “ The juice of tins tree is a most, 
deadly poison : it bears a little apple appearing so 
like the Ejiglish fruit, and so temjiting, that many 
new-comers have been poisoned by eating it. .iThe 
tree is poisonous while green ; sleeping under it has 
the most deadly effect, and 1 have niysalf been blis¬ 
tered most severely by passing under one in a showci •' 
of rain, when some of tlie drops have fallen on me ; 
its effects are like molten lead"— HoUzapffel, 

How {o destroy Ants. —Take a saucer, smear 
the'inside slightly with honey, place it inveited 
ncilr their haunts; in an hour examine the saucer, 
and see if the honey be all gone ; if not, let tlie 
saucer remain until it is. When it is iil^oij" re¬ 
peat it, and let them eat it oil’. Do tlfi|la third 
tipie ; but now, when many are under the’ saucer 
feeding (ami I have found hundr^^^s), having with 
you a basin of boiling water, gently raise the saucer 
without turning it up, and hold it within an inch 
or two of the hot water ; the ants feeling the steam 
will drop, and of course die. fi’ut-the saucer, re¬ 
newing the honey, in the same place, and in a 
quarter of an hour steam again, and so on, until 
you destroy all, which aiil he done in a very short 
time. As according to the numbers, two or three 
saucers may be used if wished ; but 1 have found 
one always sufficient. By this meuns you kill all 
the workers, and by killing them, I need not say 
destroy the colony.— W. H. G. in Gardener’s 
Chronicle. 

Vignole’s Carpet Tapestry —is made on the prin- 
ciple of the ancient mosaics, hei&g composed of in¬ 
numerable transverse sections of woollen threads. 
No painting, no colouring is used; all the effect is 
produced by ends of worsted, about one-eightli of 
an inch long steading vertically, one end being seen, 
and the other cemented by Ini^n-rubber to a cloth. 
From the fiicility of reproduction, this fabric is 
likely to come into general use for cafpets, rugs, 
curtains, table and chair covers, &c. 





MADDEN'S PATENT KNIFE CLEANER. 
This very ingenious and useful article has lately been 
brought before the public, which, in addition to many 
advantages, preserves the knives broujfht nftder its 
operaiion, an equal pi'e.ssure being applied>to all 
parts of the blade. There is no noise or dust in 
u^ig. Its portability is also another great re- 
comiWikdation; it occupies so little room that it 
may ife placed on a table, or carried with ease t^ any 
place that may be desired. The absence of noise 
and dust before mentioned, renders it invaluable for 
cleaning kiiives direct from the table in the nearest 
and most convenitat place, and it performs its work 
in a very efTectuil manner. We consider it a de¬ 
cided improvement on the old fashioned knife-board, 
and recommend it accordingly. 


VOLCANOES. 

Tub celebrated mountain of Vesuvius, orSorana, 
is about 40(X> feet high, and its summit is now 
Iirokcn and irregular; but, observes Mr. Lyell, 
when northern Italy was first colonized by the 
Greeks, “ its cone was of a regular form, with a 
flattish summit^where the remains of an ancient 
crater, nearly filled up, had left a slight depi'ession, 
rovered in its interior by wild vines, and with a 
sterile plain at the bottom.” From tlie earliest 
period to which tradition refers, to the first century 
of the Christian erg,. the raomitaitif had exhibited no 
appearance.pf a^tjii’ity, but we then arrive at a crisis 
in the volcanic action of this district, which gave 
rise to “one of the most interesting events witness- 

voL. VI.— 295 . 


• 

ed by man during the brief period throughout which 
he has observed the physical changes of the earth’s 
surface.” In the year G,‘l after Christ, the volcano 
exhibited the first symptom of internal change, in 
an earthquake which occasioned considerable da¬ 
mage to many neighbouring cities, and of whose 
eifects truces may yet be witnessed among the inter¬ 
esting memorials of the awful catastrophe which 
afterwards took place. After tliis event slight 
shocks of earthquakes were frequent, when on the 
21th of August, in the year 79, a tremendous out¬ 
burst of the long pent-up incandescent materials of 
the volcano took place, and spread destruction over 
the surrounding country, overwhelming three cities, 
with many of their inhabitants, and bnryinft all 
traces of their existence beneath immense tfbramula- 
tions of ashes, sand, and scoriie. All the fearful 
circumstances connected with this event, and the 
attendant physical phenomena, are so well known, 
that it is unnecessary to dwell upon the snbject. 

From tliat period the internal fires of Italy have 
resumed their ancient foeus, and Vesuvius, with 
occasional periods of tranquillity, has been more or 
less active to tlic present time. The principal erup¬ 
tions arc record^ in Mr. Lyell’s interesting volume 
on the Principles of Geology. He mentions one re¬ 
markable event which happened in 1538. After 
frequent earthquakes, a gulf opened nedl* the town 
of Tripergola, which discharged mud, pumice-stones, 
and ashes, and threw up in one day and night a 
mound of volcanic materials, now called Monte 
Nuovo, a mile and a half in circumference at the 
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base, and 440 feet in height; at the same time the 
coast to licyond Pnz/uoli was permanently elevated 
many feet above tiie level of the Mediterranean. 

Ill the early periods of activity, violent explosions, 
with showers of scorite, ashes, and sand, characte¬ 
rized the eruptions of Vesuvius, but since the ex¬ 
istence of the present crater, lava currents have ge¬ 
nerally been ejected. The appearance of an ordi¬ 
nary eruption, seen by night, is thus graphically de¬ 
scribed by a late traveller:— 

“ It was about half-past ten when we reached the 
foot of the craters, which were both tremendously 
agitated ; the great vent threw up immense columns 
of fire, mingled with the blackest smoke and sand. 
Each explosion of fire was preceded by a bellowing 
of thunder in the mountain. 'ITic smaller mouth 
was much more active; and the explosions followed 
each other so rapidly, that we could not count three 
seconds between them. The stones which were 
fourteen seconds in falling back to the crater } con¬ 
sequently, there were always five or six explosions— 
sometimes more than twenty—-in the air at once. 
These stones were thrown up perpendicularly, in the 
shape of a wide-spreading .sheaf, producing the most 
magnificent effect imaginable. The smallest stones 
appeared to be of the size of cannon-balls; the 
greater were like bomb-shells; but others were 
pie(»s of rock, five or six cubit feet in size, and some 
of the most enormons dimensions; the latter gene¬ 
rally fell on the ridge of the crater, and rolled down 
its sides, s]>litting into fragments as they struck 
against the hard and catting masses of cold lava. The 
smoke emitted by the smaller cone was white, anti 
its appearance inconceivably grand and beautiful ; 
but the other crater, though less active, was much 
more terrible ; and the thick blackness of its gi¬ 
gantic volumes of smoke partly concealed the fire 
which it vomited. Occasionally both burst forth at 
the same instant, and with the most tremendous 
fury ; sometimes mingling their ejected stones. 

" If any person could accurately fancy the effect 
of .'iOO.OOO sky-rockets darting up at once to a 
height of three or four thousand feet, and then fall¬ 
ing back in the shape of red-hot balls, shells, and 
large rocks of fire, he might have an idea of a single 
explosion of this burning mountain; but it is doubt¬ 
ful whether any imagination can conceive the effect 
of one hundred of suchs-explosions in th6 space of 
five minutes, or of twelve hundred or more in the 
course of an hour, as we saw them. Yet this was 
only a part of the sublime spectacle before us. 

“ On emerging from the darkness. Occasioned by 
the smaller crater being hidden by the large one, as 
we passed round to the other side, of the mountain, 
we* fonii^ the whole scene illuminated by the river of 
lava, which gushed out of the valley formed by the 
craters and the bill on which we now stood. The 
fiery current was narrow at its source, apparently 
not more than eighteen inches in breadth, but ic 
quickly widened, and soon divided into two streams, 
one of which was at least forty feet wide, and the 
other somewhat leto; between them was a sort of 
island, below which they rc-united into one broad 
river, which was at length lost sight of in the deep 
windings and ravines of the mountain." 

In an eruption witnessed by Sir W. Hamilton, 
jets of liqyuid lava, mingled with stoues and scorite, 
were thrown up to a height of ten thousand feet. 
The liquid streams of lava issue with great velocity, 
and are in a state of perfect fusion; but as they 
aool on the surface, they crack, and tl^ matter be¬ 


comes vesicular or porous; at a considerable dis¬ 
tance from their source they resemble a heap of 
scoria: or cinders from an iron fouudiy, rolling 
slow ly along and falling with a rattling noise one 
over the other. 

The cone of Vesuvius consists of concentric coat¬ 
ings of lava, sand, and scorite, inclining outwards 
from the axis of tlie mountain in an angle of from 
30° to ‘I'.')®. The fissures and rents produced jn the 
cooled lavas and beds of volcanic products, by the 
earthquakes which generally precede eruptions, be¬ 
come filled up by subsequent ejections of melted 
matter, and form dykes and veins ; when these are 
injected into mas.ses of materials which readily de¬ 
compose, the solid and durable matter of the dyke 
remains in the form of vertical walls, of which many 
striking examples occur in Etna, and are figured 
and described by Mr. LyeU in the third volume of 
his Principles of Geology. 

Lava is a term applied to any rock liquefied by 
heat; when consolidated by cooling, it may be in a 
state of scoria, pumice, basalt, obsidian, trachyte, 
&c,, according to its mineral composition, and its 
slow or rapid refrigeration. The chief constituents 
of lavas are the substances called felspar and augitc, 
and titaniferous iron, and the lavas are classed ac¬ 
cording as either of these ingredients predominates. 
Wlieii the felspar prevails, the mass is ca'.^';d tra- 
chytp, \v*'.iich is generally of a coarse grain, with a 
harshness of texture, and a tJegrec of porosity ; 
when the grain is fine and compict, but irregular, 
it constitutes, trachytic porphyry ; when the parti¬ 
cles are so fused as to have a resinous or glassy tex¬ 
ture, It forms pitchutone and obsidian. If augitc or 
titaniferous iron cou.stitute a large jiroportion of a 
rock, it is'termed basalt ,—when tlie structure^is 
slaty, it forms clinkstone. 

Tlie Vesuvian lavas present considerably variety of 
appearance and structure; pumice-stone, scorise, 
and vesicular, or full of hollow cells; compact and 
heavy like iron; yellowish, or greenish-grey, or 
black; and internally spotted with red, yellow, 
browi^ or grey ; crystollized quartz and hornblende, 
BO abundant in granite, are extremely rare; but 
mica occurs plentifully in some recent trachytes. 
Pumice is supposed to have been produced from a 
considerable disengagement of vapour, wMle ‘ the 
lava was in a jilastic, but not entirely in a fluuL state, 
—tEe escape of the gaseous matter giving rise to the 
porous structure of this substance. But we will 
not embarrass tlie reader by naming and describing 
minerals, the nature of which caqpot be thoroughly 
understood without patient examination of speci¬ 
mens. The number of simple minerals found in 
the rocks of Vesuvius amount to 400 species. 

In some of the ancient lavas of Vesuvius, there 
are decided indications of a concretioual and pris¬ 
matic structure, and a tendency to divide them into 
columns. Tuff designates beds formed of scorim, 
sand, tmd ashes, which have either been wafted by 
the winds, and fallen into the sea, or washed down 
by torrents on tlie plains, and ^glutinated together. 
Tlie conglomeration called peperino, and the lapUli 
or pisolitic globules of earthy watbr, appear to have 
been formed by showers ^f rain failing through an 
eruption of fine volcanic sand. With this rapid 
notice of a few of the principal constituents of the 
products of volcwpic erujitions, we must pass to the 
consideration of other phenom^^w conuected with 
tliis subject. 

The effects produced by lavas, end thek slow or 
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rapid progress, depend, of course, on their degree 
of incandescence and fluidity. Lava currents from 
Vesuvius have flowed a mile and a half in fourteen 
minutes ; others liave reached the sea in tiirec hours 
from the sammit of the mountain, a distance of 
3‘dOO yard.s. The lava stream which destoyed Cata> 
nia in 1669, was fourteen tniies long and flve wide. 
In Etna, currents have been ti-ac-ed forty miles in 
length ; and a stream that issued from Mount Hecia, 
in Iceland, is computed at ninety-four miles by 
fifty. Some streams are very sluggish, and diverted 
from their course by any considerable obstacle; 
many retain a high temperature fur many years. A 
curious circumstance occurs when trees are enve¬ 
loped by lava: tlie upper parts and the branches 
alone bur.st out into aflame, while the trunk is only 
carbonized; and, if subsequently removed, may 
leave its impression in a hollow, cylindrical tube 
within the solid rock. Such moulds are common 
in the Isle of bourbon, in those lava currents that 
liave extended their ravages through forests of palm. 

' {To be Continued.) 

ORNAMENTAL POTTERY AND MOSAIC 
4*/ WORK. 

Mu. Rico Ann Boots, of Burslem, SWffordshire, 
has recently patented some improvements in pottery 
and mosaic work'. 

'llie specification describes several methods of im¬ 
pressing devices on pottery, which are as follows. 
First, in order to jiroduce a coloured design upon a 
ground of different colours; the device is fir.st made 
in a mould of the form reijuired, ci^monly called 
“ figuring; the devices or impressions thus ob¬ 
tained are then to be put into the mould in which 
the ware is to be made: the material of the ware 
when poured into the mould will be found to ad¬ 
here very clo.sely round the edges of the device, and 
the same will be embedded therein. The second 
method consists in cutting the devke in pieces of 
paper or parchment, which are then to be put in 
the mould; the two halves of the mould are then 
J'i.stened together, and the matter which is fo form 
tlie ground of the ware is to be poured in; after 
baling stood the necessary time, the parchment or 
paper forming the device is to be removed, lind the 
colour intended for the device poured iu, which will 
fill up the .spaces previously occupied by the paper 
device. Thirdly, in order to produce raised figures 
of a different acolour from the ground, the figures 
are first of all engraved or otherwise formed in low 
relief in a plaster mould: this being done, the colour 
intended for the raised figui-es is poured into those 
parts of the mould which (form the figures : the 
h.ilves of the mould are then put together, and the 
slop inteiifled for the ground j'oured in and allowed 
to stand a sufficient time to form the body of the 
ware. If the slop is of an expensive nature it will 
only be necessary to let the slop remain a sufficient 
tin]g to form^ thin coating, after which it may be 
withdrawn and the subtratuin filled in with a com¬ 
moner slop. o 

Lastly, in producing devices of a mosaic character, 
the designs are fixed on the halves of the moulds 
with a composition of the •acquired colour; the 
halves cyf the^ould are then fastened together, and 
the slop intended for the body of the ware poured in; 
after having stood a short time, and the slop ad¬ 
hered the required tliickness, the remaining liquor 
can be withdrawn. 


WORSTED MANUFACTURE. 

(Continned from Page 2Gii.) 

Aldeman Cockayne and other London merchanfi 
had sufficient influence with James I. (whose king¬ 
craft, like thatof his predecessor, delighted in grant¬ 
ing monopolies) to obtain the prohibition of the ex¬ 
port of white cloths, and the exclusive privily of 
dresnng and dyeing cloths. In consequence or this 
preposterous act, the Germans and Dutch immedi¬ 
ately prohibited &e importation of dyed cloths from 
England, and thereby gave so great a check to our 
ex])ort trade in woouens, that in a few years it fhll 
to oiie-third of its former.amottnt. The wool was 
also depreciated by tills measure from 70 to 80 per 
cent. After having inflicted much misery on the 
country by this disgraceful piece of legislation, the 
government at length took off the restrictions, and 
left the export of white cloth free. 

The first act of parliament which absolutely pre¬ 
vented the exportation of wool by making it a felony, 
which could not be set aside by a royd license, is 
the 12tb of pharles II., which was passed soon after 
the Restoration. To escape from this and other 
legislative shackles, Thomas Telham of Warwick¬ 
shire, and two thousand manufacturers, left the king¬ 
dom, in the year 1663, and established woollen ma¬ 
nufactures in the Palatinate, under the wise patro¬ 
nage of the Elector. They were soon thereafter 
reinforced by a baud of manufacturers from Here¬ 
fordshire. 

It deseiwes particular notice, that during the pre- 
Viilence of monopolies and protections, from the 
reign of Elizabeth to the year 1668, the woollen 
manufacture reniaiiM quite stationary in England, 
while it was making remarkable advances, both in 
quality and extent, in the neighbouring nations. 
In that year, however, Brewer, with about fifty 
Walloons, eaiflie over to England, and received 
Royal encouragement in the working and dyeing of 
fine cloths from Spanish wool alone, without admix¬ 
ture of inferior wool,—arts unknown to this nation 
before, and indeed declared to be impossible. They 
produced them 40 per cent, under their former 
price. The backwardness of England in this im¬ 
portant branch of trade has been accounted'for by 
Huet%s follows :—“ It^was owing to the municipal 
laws of England, and its usages towards strangers ; 
who, besides being doubly rated at the custom-house, 
were excluded from all companies or fraternities of 
trade; and were not allowed to carry on manufau- 
tures as masters or partners, unless such as the na¬ 
tives were unacquainted widi; so that none of the 
Flemish master manufacturers of fine clot)} went 
thither, theirs being a ihystery not aciAiuited new, 
tbougA very much superior to the cloth-working 
then known in England, It was only those who 
worked in new kinds of worsteds, serges, damasks, 
or stockings, who went thither." 

In the year 1662, the Company of Merchant Ad¬ 
venturers declared, in a public memorial, that the 
white-clothing trade had abated from 100,000 pieces 
to 11,000 ! Such was the baneful result of impoli¬ 
tic legislation. An extremely foolish act of the 
lord-mayor and common-council of London was 
passed in 1678, “ for the regulating the cloth mar¬ 
kets of the city, and for preventitig foreigners 
buying and selling !” Foreigners" is here a term 
of most exdosive import, as it denotes all persons 
not free of the corporation. Hiis emanation of sel- 
fish fatuity prohibits the sale of all wooUen cloths 
sent to London, except at three specified halls. 
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amcrct'S thriri in certain duties, and forbids their r&> 
inoval for three weeks, unless they were nocantinie 
sold to some draper or other freemen of the city. 
The door-keepers were to attend strictly at the halls, 
and turn out all foreigners and aliens coming to pUr- 
I'hfi.sc cloth. They further ordainei^ that every 
freeman of the city who should introduce such a 
stranger into the hdls should forfeit, for the first 
offence, five pounds—for the second, ten—and for 
the third, fifteen pounds ! 

That the commercuil senate of the metropolis 
should pursue a policy so idiotic as to e.\pcl jmr- 
chasers from their public markets, would be incre¬ 
dible at the present time, did we not hear strange 
sophistry still employed by certain city sages in fa¬ 
vour bf the most absurd system of monopoly. 

'file American war gave a disastrous interruption 
to our old staple manufacture, and caused the price 
of wool to fall, towards its close, lower than ever it 
had been even wlien money was more valuable. A 
tod of twenty-eight pounds of the best Lincolnshire 
wool, for combing, fctclied no more than nine shil- 
hiigs, and of iiilei'K'r kinds only six shillings, that 
is from three-pence to fourpcnce per pound weight. 

It does not appear that for upwards of a century 
and a halt any very e.ssential alteration or improve¬ 
ment had been made in the procestie* of manufac¬ 
ture, either for woollen or worsted fabrics, beyond 
the variations of colours and patterns, accommo¬ 
dated to the caprice of fashion. Ilut fortunately for 
our clothiers, the ingenious mechanical inventions 
and arrangements of Arkwright, for the carding and 
spinning of cotton-wool, were goon modified to suit 
the two staples of sheep’s wool, and produce an en. 
tire revolution in the woollen and worsted trade. 
•Since tins memorable era, the manufactures of heavy 
woolli^MS tnd coarse worsted gootls have been vita- 
liz-rl by mechanical power, have gradually expanded 
themselves in Yorkshire, Lancashire, and Glonces- 
ter.shire, where, from cheapness of living, tlie indus¬ 
trious spirit of the inhabitants, the abundance of coal, 
mu' watcr-.streurns, tliey enjoy immen.se ailvuntages 
over what they had possessed in mere hand-labour 
in the midland and western counties, were fuel is 
scarce. In theyear 1738, the total number of pieces 
of broad and narrow cloths kindc in tlie West Hiding 
of Yorksliire, was under fifty-seven thousand. In 
1817 it amounted to upwards of four hundred and 
ei jhty-three tliousand, having increased nearly nine¬ 
fold, though our whole woalU'n exports were only 
doubled in the same interval. We thus see how tlie 
districts which were most forward in adapting me- 
ehaiiiaal indentions to the woollen trade have gained 
the ascendency in the manufacture over the ancient 
localities. About the year 1782, the quantity of 
British wool unsold, in the hands of farmers, was 
nearly equal to three years’ annual growths,—a 
quantity too large to have been consumed by our 
manufactnrers, bad not the introduction of machi¬ 
nery enabled them to work it up with much greater 
facility than in former times, when few masters 
used more than one pack per week each, instead of 
one hundred, a not nnUsual quantity now. Mr. 
John 3ruoke, of Dewsbury, manufactures weekly 
about' 110 ^acks of wool, in carpets and blankets, 
chieflv of the short-stapled foreign wool of moderiUe 
quali^, because it is cheaper than the British. Un¬ 
der what a debt of gratitude have the agricultural 
interest been laid to the mechanical arts in this single 
branch of industry I How narrow must the mind 
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of the landholder be who denonnce.s and seeks to 
sli.ickle factory labour 1 

In carpets, worsted yarn is used for the warps, 
and woollen yarn for the wefts. In Wilton earpiet- 
ing, there is both a linen warp and a worsted warp. 

Mr. Francis, of Heyiesbury, Wiltshire, says, 
speaking of his own establishment in the year 1828, 
“ the total quantity of Onr manufacture per week in 
15,000 yards, and we are obliged to use entirely fo¬ 
reign wool, because the cloth made from the mix¬ 
ture of foreign and English sells so much less freely, 
and bears a less profit. The English clothing wool 
has altered for the worse in its quality for the la.st 
ten years. There is a difference of Is. a yard be¬ 
tween cloths made of the two wools at the same 
pride. The Engl^h wool also wastes 51bs. in the 
score, and the other only 2Jibs., by loss of animal 
grease.” 

“ I could not make an article that would be mer¬ 
chantable at all, except of tureign wool. I am of 
opinion that the Freneli cloth is not .superior to ours 
in the manufacture or the dyeing. The great im¬ 
portation of foreign wool has, in my opinion, aided 
the price of British wool; it has aided it iii some 
instances by a mixture, with it. We coulil nsj^have 
executed tte whole of an order unk’ss we liaif had 
the two. We export eight parts gjF British to one of 
foreign in our own works. There.^is very little de. 
niand at home now for British wool in elotliing ) 
but there is for it in blankets, benr-skiiis, and such 
articles.” 

Hence, by the plan of mixture, much low English 
wools are com^uined in our cloth manufacture, that 
would otherwise find no market at all. *' 

The Prussians manufacture cloth with much ad¬ 
dress, and are our most jiowerful rivals. ‘ 

The following interesting particulars are e.x- 
traeted from the Lords’ Committee’s Kei>ort on 
W’ool, in 1828. 

“ A yard of army clothing costs about 4s. ; and 
weighs, in its^linislied state, one jiound ten ounc-es. 
Five pounds’ sterling worth of wool is worked into 
twelve ]U)unds and ten shillings worth of cloth. 
The cost of manufacturing finer cloth for geiitlemcK ■ 
from tlieir own wool, is 9s. a yard. 

” N^p eoatiugs at about 3s. weigh 14 oniices, and 
consume about 24 ounces of wool at 9d. per pound, 
per yard. 

“Duflils weigh per yard one pound ten ounces, 
and consume 2|lb. of wool, of low* quality niLvid 
with noils. 

“ Common worsted stuffs, made from long comb¬ 
ing wool cost His. or 10.s. a piece of 28 yards. 
Ml ino gown and shawl pieces of 28 yards, cost 
about 348. ’Tlie former weigh about 2} ounces per 
yard ; and consume about four times that weight of 
fleeee-wool. 

” About an ounce of indigo is requisite to dye a 
yard of army cloth; and to complete the blue dye, 
or the red with madder, costs 7d. per yard. 

“ In consequence of the reduction «f the dutf on 
foreign wool from 6(1. to Id. jier pound in 1824, and 
the speculating mania in Ii^5, the importation of 
German wool in these years glutted the market to 
such a degree, that our short-stapled wool fell from 
Is. 3d< to 7d., and We long stapled/spm Is. 2d. to 
lOd. In 1828 the prices began .to rally, so 
that in 1833 Southdown wools fetched Is. .'Jd.; 
our combing wools Is. Id. ; and German 
wools, which had been so low M Is. 6d., rote to 
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29. ful. Wools abo^o 3a., however, have not ad- 
vemrd in jirtoe. Tiic rise in forei{!;u wools wiis 
•owing, in a gre.it measure, to the increase of Hic 
1 manufactures on the continent, espee-ially in IleU 
giutn, and to the successful competition of the goods 
of the latter with the Bugluh in the Grecian Archi¬ 
pelago. « 

“ Snell hits been the improvement in the course of 
the last twenty years in the quality of the best 
broad-cloths, that if a piece of Sheppard's celebrated 
imperiul cloth were now brought into the raarki-t it 
would not sell. The proeesses of art are better un¬ 
derstood, and are carried on with superior ninehi- 
nery, as will presently be sliown. The cropping or 
shearing-niachiue was contrive.d by a gcntlepian of 
the name of Lewis, in (iloucestershire, the idea of it 
having been sugge.sted by the sight of an American 
invention for the same purpose. 

“ There is no wool winch spins so well as the im¬ 
proved /Vustrali u> does, in eonsequenee of the length 
of its staple and it.s softness ; ami it lias increased so 
muc;h in quantity of late, that m the course of fifteen 
jeais it will probably sulhee for the supply of all the 
iiiqiort wool to our manufactures, to the iwclii.sion 
of the Sj)a,;iish and (Tcrmun wools. It is also better 
for coining |>urposes than any other de9ej|ij)tion, 
and is at jiresent altogether eonsmned in the liiiest 
worsted goods, such as merinos and (»issinel8. Some 
of it has fetched soViigh a jiriee as 3s. 9d. a pound 
in tlie tlecee. The German fleeces seldom sell here 
.it more than 2s. fid. or 2s. 9d. ; hut the finest usu- 
idly come in an assorted state, and fetch Cs. (id. per 
pound. Tlie sad disclosures made by^he Coni- 
iiiit^c of the House of Lords in 1H27, oeterred the 
toreign wool-growers from sending it here, and 
c.uiM (I the pfiesjs to rise in this country.” 

T'he following table gives the ((nantity of wool im¬ 
ported from Anstr.dii alone in pounds weight, on 
tlie authority of jVlr. Henry Hughes:— 

New Van HieiUiUi's Total 


Year. 
1821 , 

South Walc^. 

l.aiiil. 

Aa#I.i Hlia. 

497 



1827. 

... 320,683.. 

. 122,07,5. 

5..531 

1828. 

... 967,81 1.. 

.. 528,845. 

2,.564 

1829. 

... 913,322.. 

.. 925.320. 

6,865 

18;t0. 

... 973,3.30.. 

.. 993,975. 

9,193 

IH.'ll. 

..1,1.14,131.. 

.1,359,20.3, 

11,59.S 


England grows about 995,000 packs of wool, and 
imports 90,0<10 bags, a year. 

(’li) be continued.) 


DRYING OF BRICKS AND TH.ES. 

A Patknt has lately been granted to John .^inslie, 
of Dalkeith, North Britain, farmer, for ” A new or 
improvt:d mode of drying bricks^tiJes, retorts, and 
MU'li like work made from clay and other plastic 
blihstaiices.” • 


The object of tliis invention is to dry bricks, 
tiles, &c., made from clay, during the winter and 
unseasonable jiarts of the year, by means of artificiiil 
beat and a eurrent-pf air, which removes the vapour 
from the tiles and bricks as it accumulates, thereby 
preventing the evaporation being check^. The 
bricks, &c., to be dried are placed upon carriages 
jirovided with shelves ; these carriages, wbicli may 
.be placed upon a rajjioad, arethen^n into a closed 
shed or ciiamber, Rented by means of flue.s passing 
underneath the floor, or by steam, or the circulation 
of hot water, or the admission of heated air through 
srii.all ajiertures, to be about'80° Fahr. The close 
chanjber being heated by any convenient means at 


above. Cold air may be admitted at certidn aper¬ 
tures so as to regulate tlm temperature of the room; 
and in order to remove the vapour at it ritet from 
the tiles, Ac., an artificial current may be formed 
by mrans of a fanner, worked by steam or horte 
power, or othdtoaet'hanical means, as will be well 
understooil. 'fne patentee prefers the current of 
air to be worked about six feet per second; but 
this, together with the temperature, may be in¬ 
creased, taking care that it be not too high, so as*to 
crack the clay when drying. 

-rHEORY OP TERRESTRIAL MAGNETISM. 
.Since the earth is evidently a source of magnetic 
action, it becomes important to investigate the 
cause or causes from which it derives its srigin, and 
what the nature of its magnetic conidition may be. 

Dr. Gilbert first suggested that the earth may 
rontaiii witliin itself, and in a position nearly coin¬ 
ciding with Its axis of rotation, a powerful magnet. 
If this -.vere tlie case, that pole of the magnet which 
acts in our northern hemi.sphere, must have a south¬ 
ern )iolarity ; and that pole in tiie southern a north¬ 
ern, the former attracting the north, and latter the 
south pole of the needle. Tlie ordinary phenomena 
of terrestrial magnetism, may, agreeably to this hy¬ 
pothesis, be rejiresented by placing a bar magnet 
within a terrestrial globe, and holding a small nee¬ 
dle suspended uy a fibre at different paitsof its sur- 
f.ice. When held in the northern hemisphere, it 
wlU always point to the north end of the enclosed 
magnet, exhibiting all the phenomena of the varia¬ 
tion of the needle as usi^lly observed : at the equa¬ 
tor it will have no di[i, each p.ole being equally at¬ 
tracted by the corresponding pole of the enclosed 
magnet; and at the jioles, the dip will be 90", as 
observed by Coni^iaudcr Ross, at the northern 
magiietiri pole. 

The pbciiomeha of the dip arc, however, more 
complicated than tlie hypothesis will allow us to 
supjtose. Some observations of Hansteeu, in Sibe¬ 
ria, b<ive led him to imagine that tliere is another 
magnetic jaile in that country, which regubitcs the 
magnetic phenomena. In order to reconcile this 
with the theory of Ciilbert, anotlicr magnet must be 
supiiosed to jiass through tBe globe in the direction 
of a diameter, whose, pole coincides witli the Sibe¬ 
rian magnetic pole; but even this addition would be 
adequate. The theory which has been long gaining 
ground is, that the magnetism of the eartli is as 
that of a itphencal e/iell of iron, on which magne¬ 
tism is induced. In such a mass, and, indeed, in 
every mass of iron, cither regular or irregulv, solid 
or hollow, the centres of action are always coinci¬ 
dent with the centre qf attraction qf the mtface of 
the mass; whereas, the centres of action in reffular 
magnets are placed at, or close to, their extremities. 
The magnetism of the earUi, recent and numerous 
observations have shown, cannot be explained by 
the action of two mag:netic poles at a distance from 
each other. On the contrary, Biot has observed, 
that the nearer the poles were taken to each other, 
the greater was the agreement between th^ computed 
and observed results. 'This idea has been adopted 
by almost every philosopher who has invfjti^ted 
the subject; and the only difficulty is to assign a 
cause for the induced roagnetisra. The following 
are the speculations of Uausteen :— 

“For these reasons it appears most natural to 
seek their origin iu the sun, the source of idl living 
activity:, and our conjecture gains probability.from 
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the preceding rcniarkH on the daily oscillations of 
the needle. Upon this principle the sun may be 
conceived as possessing one or more magnetic axes, 
which, by distributing the force, oraasion a magne¬ 
tic diflcrctice in the earth, in the moon, and in all 
those planets whose internal structr^ admits of such 
a difTerenee. Yet allowing all this, the main diffi¬ 
culty seems not to be overcome, but merely re¬ 
moved from the eyes to a greater distance; for the 
question may still be asked with equal justice, 
whence did the mn acquire ite magnetic force ? 
And if from the son we have recourse to a central 
sun, and from that again to a general magnetic di¬ 
rection throughout the universe, having the milky 
way for its equator, we but lengthen an unrestricted 
chain, every link of which hangs on the i>rec.eding 
link, no one of*them on o point of supjiort. All 
things considered, the following mode of consider¬ 
ing the subjects seems to be most plausible. If a 
single globe were left alone to move freely in tbe 
immensity of space, the opposite forces existing in 
its material structure would soon arrive at an equi¬ 
librium conformable to their nature, if they were 
not so at first, and all activity would soon come to an 
cud. But if we imagine another globe to be intro¬ 
duced, a mutual relation will arise between the two; 
and one of its results will be a reciprocal tendency 
to unite, which is designated, and sometimes thought 
to be explained, by the merely descriptive word 
attreaiion. Now, would this tendency he the only 
consequence of this relation ? Is it not more likSly 
that the fundamental forces, being driven from their 
state of indifference of reit, would exliibit their 
energy in all the possible directions, giving rise to all 
kinds of contrary action ? The electric force is ex¬ 
cited not by friction alone, but also by contact, and 
probably also, although in a smaller degree, by the 
mutual action of two bodies at a distance; for con¬ 
tact is nothing but the smallest jTossible distance, 
and tliat moreover only for a few small particles. Is 
it not conceivable that magnetic force may likewise 
originate in a similar manner ? When the natural 
pl\^ 08 opher and the matliematician pay regard to no 
other effect of the reciprocal relation between two 
bodies at a distance, ^cept the tendtsiey to unite, 
they proceed logically, it their inveatigations require 
nothing more than a moving power; but should it 
be maintained that no other energy can he developed 
between two such bodies, the assertion will need 
proof, and the proof will be hard to find. 

" I reckon it possible, therefore, that by means of 
the mutual relation subsisting between the sun and 
aU the planets, as well os between the latter and 
their satellites, a magnetic action may be excited in 
every one of those globes, whose material structure 
admits of it, in a direction depending on the posi¬ 
tion of the rotatory axis with regard to the plane of 
the orbit. Each of tbe planets may thus give rise 
to a particular magnetic axis in the sun; but as 
their orbite make only small angles with the sun's 
eqnotor and each other, these magnetic axes would 
perhaps, on the whole, correspond with the several 
rotatory axes. Such planets as have no moons 
would, on this principle, have but one magnetic 
axis: the rest would in all clues have one axb more 
than they have moons, if those different axes, by 
reason of thp small angles which the orbits of ^eir 
several moons form with each other, did not com¬ 
bine into a single axis. The conical motions by 
which the rotatory axes of the planets are carried 
round the pole of the eliptic (the precession in tbe 


earth), joined to the revolving'motion of the orbits 
I nlioiit the sun’s equator (which occasions the pre- 
I sent diminution in the obliquity of the ecliptic), 
might perhaps, in tlii.s case, account for the change 
ot position in the magnetic .axis. It would greatly 
strengthen this hypothe.sis, if the above great mag¬ 
netic period, after the lajwe of which both axes 
again assume the same position, should in fact he 
found to coincide with the period of the jirocessioii. 
Which, however, seems a little doubtful.” 

ARTIFICIAL FULL. 

FBRDiNANn Charlks Wahi.ich, of Eccleston 
Street, Middlesex, gentleman, has recently obtained 
a pateqt for improvements in the manufacture of 
fuel. 

The object of this invention is firstly, the submit¬ 
ting fuel composed of small coal, tar, pilch, or 
other bilnminous matter to a high temperature in a 
retort. Secondly, the peculiar construction of re¬ 
torts for effecting the same ; and lastly, tbe applica¬ 
tion of an exhaustuig appnrii. us to such retorts, to¬ 
gether with the introduction of air into retorts where 
fuel of the above descri|)tion is'undergoing the ju-o- 
cess of drying. The patentee rommeiices^y stating 
that it js not necessary to enter into any ^criptiun 
of tlie manufuct.iii’e, or mod^ ot combining pitcii, 
coal, tar, and utlier matter into fuel, as the iiiveiitiuii 
does not apply to tbe compounding of such fuel: at, 
the same time the inventor status that lie jirel'i rs 
the coiDjxniiid of coal and bituminous iu<itter to be 
as follows I.') per cent of jiitch and coal tar and 
90 of siualj coal, in which may he employed a little 
“ heavy oil” to the extent of from 2 to 5 per cei.t.; 
and in order to prevent smoke when such fuel is 
being consumed, about the same quantity of com¬ 
mon salt may be added, or alum dissolved in water.* 
The mixture after being moulded into eonvciiient 
sizes, is placed in a retort for siv or eight hours, and 
subjected to a heat of from 490° Fahr. and upwards, 
by which iheans gases and certain other matters are 
driven off, which, if permitted to remain, would 
produce, prejudicial effects to which such liiel is said 
to he subjected. ^ 

The retorts, which are of the D form, ar^built of 
brj/ck. and are provided with an aperture for the 
escape of gases, which pass off in the same maiiner 
as in the manufacture of gas into an hydranlic mam, 
to which is connected a pipe leading to an exhaust¬ 
ing apparatus, which consists of Vwo cyliiulricul ves¬ 
sels suspended at each end of idbeum, and inverted 
in a tank containing water, so that by raising and 
depressing the vessels in the water tank, the gases 
and vapours are exhausted from the retort or re¬ 
torts, which gases^pusB off into tlie atmosphere. At 
t^s lower part of the retorts theie are a iiiindier of 
apertures which admit a current of tvann air, which 
previous to entering tbe retort i)aK.ses through ihe 
fiimace, so that as the gases arc exhausted by the 
apparatus above described a fresh supply of hot air 
is continually admitted, which tt^’ectually drives off 
tbe damp air and vapours from the pieces of fuel, 
which appears to be tHh object of this invention. 
The inventor claims the submitting manufactured 
fuel, containing bituminous matter to a high degree 
of temperature f also the kilr^uctian of highly 
heated air, together with tlie ewausting the pro¬ 
ducts from retorts when applying heal^ to manu¬ 
factured fuel, which is placed aud inclosed in the 
same. 
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BITUMEN. 

It is a very remarkable fact, in the history of the 
useful arts, that asphalt, which was so gcnei-nlly 
employed as a solid and durable cement in the ear¬ 
liest construction upon record, us in the walls of 
Babylon, should for so many thousand years have 
. fallen well nigh into disuse among civilized nations ; 
for there is certainly no class of mineral substance 
so well fitted as the bituminous, by their plasticity, 
fusibility, tenacity, adhesiTeness to surfaces, impe¬ 
netrability by water, and unchangeableness in the 
atmosphere, io enter into the composition of ter¬ 
races, foot pavements, roofs, and every kind of hy¬ 
draulic work. Bitumen, combined with calcareous 
earth, forms a compact, semi-elastic solid, which is 
not liable to suffer injury by the greatest alterna¬ 
tions of frost, and thaw, which often disintegrate 
in a few years the hardest stone, nor can it be 
ground to dust and worn away by the attrition of 
the feet of men and animals, as sandstone, flags, and 
even blocks of granite are. An asphalt pavement, 
rightly tempered in tenacity, solidity, and elasticity, 
Kerns to be incapable of suffering abrasion in the 
most crowded thoroughfares; a fact exemplified of 
late in a few places in London, but much more ex¬ 
tensively, and for a mueh longer time, in Paris. 

The great Place de la Concorde (formerly Place 
Louis ft'iirize) is covered witlr a beautiful mosaic 
pavemimt of asphalte; many of the prome^iades on 
the Boulevards, formerly so filthy in wet weather, 
are now (‘overed wjth a thin bed of bituminous mas- 
ticli, free alike from dust and mud ; The foot-paths 
of the I’ont Royal and Pont Carousel, and the areas 
of the great public slaughter-houses, have been for 
several years paved in a similar manner with perfect 
succes.s. It is much to be regretted that the As- 
pftalt Companies of Loudon made tne ill-judged, 
and nearly abortive, attempt to pave the carriage¬ 
way near ^e east end of Oxford Street, and espe¬ 
cially at a moist season, most unpropitious to the 
laying of bituminous mastlch. Being formed of 
blocks not more than three or four inches thick, 
many of which contained mueh siliceous sand, such 
a pavement could not possibly resist (he crash and 
vibration of many thousand heavy drays, waggons 
and omnibiuies daily rolling over it. This failure, 
c*n afibrd, however, no argument against rightly 
constweted foot pavements and terraces of asphalt. 
Numerous experiments and observations have led 
me to conclude that fossil bitumen possesses far 
more jaluvible properties, for making a durable 
masticn, than the solid pitch obtained by boiling 
wood or coal tai? The latter, when inspissated to 
a proper ilegree^f hardness, becomes brittle, and 
may be readily crasl>ed into powder ; while the for¬ 
mer, in like circumstances, retains sufficient tenacity 
to resist abrasion. Factitious tar and pitch being 
generated by the force of fire, feem to luive a pro¬ 
pensity to decompose by the joint agency of water 
and air, whereas mineral pitch has been known to 
remain for ages without alteration. 

Bitumen alone is not so well adapted for making 
a substantial mastlch as the native compound df bi¬ 
tumen and calcareous earth, which has properly been 
called asphaltic rock, of which the richest and most 
extensive mine is unquestionably that of the Val-de- 
TVaverx, in the canton of Nenfchfitel. This inte- 
j-esting mineral deposit occurs in the Jurassic lime¬ 
stone fornmtioQ..^ equivalent Oftbe English oolite. 
The mine ^ very accessible, and may be readily ex¬ 
cavated by blasting with gunpowder. The stone is 


massive, of irregular fracture, of a lixer-brown co* 
lour, and is intersperse<I with a few br^t spangles 
of c-alcarcous spar. Though it may M scratched 
with tlie nail, it is difficult to break by tho ^mroer. 
When exposed to a very moderate h«^-it jSJthalas a 
fragrant ambrosial smell, a property wHiim' at' ptaOe 
distinguishes it froth all oompout^i of 
bitumen. Its specific gravity is Ifi ara^r jltOhig 
1000,. being nearly the density of briekf.' ' It 
be most conveniently analysed by di^stfag 
successive portions of hot oil of turpO^ne, wWiftby 
it affTords 80 parts of a white pulverulent eatlic^to 
of lime, and 20 parts of bitumen in 100. 
phalte rock of Val-de-Travers seems therefore' to 
bo far richer than that of Pyrimont, which, accord* 
ing tp the statement in thespecifieailonofClartdgB’s 
patent, of November, 1837, contains " carbonate Of 
lime and bitumen in .about the proportion of 90 
parts of carbonate of lime to about 10 ports of bitu¬ 
men.'' 

The calcareous matter is so intimately combined 
and penetrated with the bitumen, as to resist the 
action not only of air and water for any length of 
time, but even of muriatic acid; a circiinistance 
partly due to the total absence of moisture in the 
mineral, but chiefly to the vast incumbent pressnre 
under which the two materials have been incorpo¬ 
rated in the bowels of the earth. It would indeed 
be a difficult matter to combine, by artificial me- 
tliods, calcareous earth thus intimately with bitu¬ 
men, and for this reason the mastichs mode ifi. this 
way are found to be much more per^Hable. Msmy 
of the factitious asphalt cements oc^Mn a censide- 
srable quantity of siliceous aaud, from which they de- 
rive the property of cracking and crumbling wwn 
when trodden upon. In fact, there seems to be so 
little attraction betweA siliceous matter aod' bitu- 
men, that their parta separate from each other by a 
very small disnvptive force. 

Since the asphalt rock of Val dc Travers is natu¬ 
rally rich enouglf in concrete bitumen, it may be 
converted into a plastic workable mastic of excellent 
quality for foot pavements and hydraulic works' at 
very little e.xpenee, merely by the addition of a vOry 
small quantity of mineral or coal tar, amounting to 
not more than 6 or 8 per cent. The union between 
these materials may be effected in an iron caldron, 
by tlie ^plication of a very moderate heat, as the 
asphalt oitumen readily coaksces with the ttf into a 
tenacious solid. 

The. mode adopted for making the beautiful im- 
pholt pavement of the Place de la Concorde, in 
Paris, was as follows :—The ground was made uni¬ 
formly smooth, cither in a horizbntal plane or with 
a gentle slope to carry off tiie water; the curb¬ 
stones were then laid round the margin bv the»ma- 
son, about 4 inches above the level of the ground. 
*11118 hollow space was filled to a d^th of 3 inchea 
with concrete, containing about a sutfa part of' hy¬ 
draulic lime, well pressed upon Its bed, IHso sur¬ 
face was next smoothed with a thin coat of moitar. 
When the whole mass hod become perfectly dry, tbo 
mosaic pattern ’ was sot out cm the sorfause, the 
moulds being formed of flat iron bars, rings, &o., 
about half an inch thick, into Aald mastic 

was pouted by ladies from a ^ttidtom, tmd spread 
evenly over. 

The mastic was made In the following wSy:— ^Tho 
B.sphalt rock was first of alt roasted fli an oven, 
about 10 feet long and ?, broad, in order to render 
it friable. The bottom m the oven was sheet iron, 
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hpflted below by n brisk fire. A volatile matter ex¬ 
haled, probably of the nature of naptha, to one- 
fortieth the weight of asphalt; after roasting, the 
osphiklt became so friable as to be easily reduced to 
powder, and passed through a sieve, having meshes 
about one-fourth of an inch square. 

The bitumen destined to reader the asphalt fusi¬ 
ble and plastie was melted in email quantities at a 
time, in an iron cauldron, and then the asphalt in 
powder wm gradually stirred in to the amount of 12 
or 13 times ^e weight of bitumen. When the mix¬ 
ture became fluid, nearly a bucketful of very smaQ, 
clean gravel, previously heated apart, was stirred 
into it; and, as Soon as the whole began to simmer 
with a treacly consistence, it was fit for use. It 
wa', transported in backets, and poured into the 
moulds. 

For the reasons above assigned, I consider this 
addition of rounded, polished, siliceous stones to be 
very injudicious. If any thing of the kind be wanted 
to give solidity to the pavement, it should bo a 
granite or bard calcareous sand, whose angular form 
will secure the cohesion of the mass. I conceive, 
also, that tar, in moderate quantity, should bo used 
to give toughness to the asphaltic combination, and 
prevent its being pulverized and Abraided by fric¬ 
tion. 

{To he continued.) 


ADHESION OP NAILS. 

The following is a table of experiments made by 
Mr.Bevan,exhibiting the relative adhesion of nails of 
various kinds when forced into dry Christiana deal dt 
right angles to the grain of the wood. 

Col. A contains the numbeo of nails to the lb.; col. 
B, the length in inches; col. C, the depth forced into 
the wood in inches; and ool. D, the’force required 
to extract them in lha. 

Nails. A B C D 

Pine sprigs... 4560 0*44 0*40 22 

Do. do. 3200 0*53 0*44 37 

Threepenny Brads. 618 2*25 0-50 .')8 

Cast-iron nails. 380 1*00 2*50 72 

Sixpenny nails. 73 2*50 1*00 187 

Do. do. — — 1*50 227 

Do. do... — 2 00 530 

Fivepenny nails. 139 2*00 J *50 320 

The percussive force reljuircd to drive the common 
sixpenny nail to the depth of one inch and half into 
dry Christiana deal, with a cast iron weight of 6*275 
lbs. was four blows or strokes falling freely the space 
of 12 inches; and the steady pressure to produce 
the same effect was 400 Iba. 

A sixpenny nSB driven into dry elm, to the depth 
of 6fie ii^h across the grain, required a pressure of 
327 lbs. to extract ft: and the same nail, driven 
endways, or loqgftadinidly into the same wood, was 
extracted with »fbroe Of 297 pounds. 

The same noS .drivea two ftsdies endways into 
dry Christiana dedd^ 'Was drawn by a force of 257 
pounds; and to draiT out one im^ aada* like cir¬ 
cumstances, took 87 pounds only. rdaiive ad- 
bedon, therefore, id the same wood, when drivea 
tnmavmady or Ioi^tudindIy,ls 300 to 78, or abont 
4 to 3 in dry and 160 to 46, or about 2 to 1 
in deal; and in like circumstances, the relative ad- 
hesiolt to^im and deal is as 2 or 3 to 1, 

progr^ive depths of a sixpenny nail driven 
bftd dry Christiaiui deal by.rimple preasaie, were ns 
Ibllpwa:— 


lbs. 

One quarter of an inch, a pressure of 24 


Half an inch. 76 

One inch. 235 

One inch and half.. 400 

Two inches. 610 

To extract a common sixpenny nail from a deptli 
of one inch ont of 

Dry oak required. 507 

Dry beech. 667 

Green Sycamore . 312 

Prom these experiments, wc may infer lliat a 


common sixpenny nail, driven two inches into dry 
oak, would require a force of more than half a ton 
to extract it by a steady force. A common screw, 
of one flfth of an inch, was found to have an adhe¬ 
sive force of about three times that of a sixpenny 
nail. The force nece-isary to break or tear out o 
half-inch iron pin, applied in the manner of a pm 
to a tenon in the mortice, the thickness of the 
board being 0*87 inch, and the distance of the cen. 
tre of the liolc from the end of the board, 1*05 inch, 
■was 976 pounds. ♦ 

As the strength of a tenon from the pin hole may 
be considered in proportion to the distance ft om the 
end, “uJ “fto tl*® thickness, we may, for this 
species of wood, obtain the breaking force in pounds 
nearly, by multiplying together one thouseg’d times 
the distvice of the hole from the end by the thick¬ 
ness of the tenon in inches. i 

VARIETIES. 

An Atr Hammer/or boriny Bucks. —Mr. Brun- 
ton has communicated to the Polytechmi Society 
of Cornwall a very ingenioas project lor boring 
rocks by n^rans of a hammer moved by a piston 
acted upon by compressed air—the hammer stnkhig 
the boring instrument in the usual way. Tlie size 
of cylinder proposed is 3 or 4 inches diameter, 
and the weight of hammer 12 lbs., making about 
200 blows in the minute. The oomleubed air is 
proposed to be brought into the mine by a gas-pipe, 
and to be connected to the cylinder by means of a 
flexible tube, so that the position of the instrument 
might be varied. We think very favourably of this 
experiment; it would not merely serve to convey the 
power of the engine to a distant locality in a con¬ 
venient way, but would also aid in vcntilat.ag and 
cooVng the mine, for the expansion ot the air after 
it has performed its function would lojver the tem¬ 
perature of surroundKng bodies. \ 

State J'«r»ifa»i#.i-i-The use of Slate, as a mate¬ 
rial for furniture has been recent^ introduced, and 
is increasing. Tables and sideboards, wash-hand 
stands, toilets, wineicoolers, fllttrs, and any similar 
articles, are now inode of this matoiial. Slate is 
also manufactured into panels for doors, finger¬ 
plates, paper weigCts, inkstands, &c. It is sus¬ 
ceptible of much ornament, and is found to bear 
colours and gilding remarkably well. 

To Clean Oil PainWnp*.—-Take equal portions of 
oil of turpentine and spirits of wine, and mix well 
together; with thia wash the painting over gently 
and carefully, using a sponge or ‘'cotton wool, and 
then with spirits of tnqienrine aldne. Should you fail 
to remove the stains, an infusion of kali must be re- 
sorteil to. When the surface is quite dry lay on a 
thin varnish composed of two ounces of mastic dis¬ 
solved in six ounces of spiritffnf turpentine. At 
the end of a few days you may put on another coat of 
varnish sold by colourmen for the purpose. 


















THE MAGAZINE OF SCIENCE. 




































282 


THE MAGAZINE OF SCIENCE. 


PATENT STOVES. 

AMoxa the innumerable stoves tliat have been dc> 
scribed of late years, none deserves so muchattei tion 
as the Aruott stove; a low temperatnre stove that 
combines extreme economy of fuel with great facility 
of attendance by those who take the trouble to 
make themselves familiar with the j^roper mode of 
constructing and using it, in oaseS where tlie nature 
of the chimney has not been properly adapted to the 
stove, or where it has been attempted to economise 
the fuel to an extreme degree, so that the products 
of combustion were cooled too much and lost their 
ascensionable power, or where the apartment in 
which it was placed was subjected to the exhausting 
influence of a passage or adjoining room, drawing 
air powerfully from it, then it is necessarily prone 
to smoke in the same manner as an ordinary fire, 
but in a greater degree from the more feeble ascend¬ 
ing power of the current proceeding from it. One 
great objection, however, to the general use of these 
stoves is the large amount of heat which it detains, 
and the comparatively small quantity of air which is 
removed by combugtioj| j hence it is not calculated 
to ventilate rooms like an ordinary fire, and the 
ventilation of the apartments must be attended to 
independently. 

In the newly introduced Suspension Stove this 
objection is in a great measure removed, and tire 
summer’s^ warmth, with the summer's purity and 
freshness is combined with the great facility of re- ■ 
moving it from one room to another, and it appears 
to possess the most agreeable and wholesome ad¬ 
vantages, and is least troublesome. ' 

The Par^n Stove, too, is another form of the 
same principle, emitting a geq^ warmth of a healthy 
quality and uniform temperature, and exhibits a 
steady, bright, and cheerful fire. It has also a radi¬ 
ating cylinder, which is enbircled by an outer per¬ 
forated case, rendering the stove a pircnlating as well 
as a radiating one. 


ON THE IMPORTANCE OF VENTHATION. 

BY MR. r. SaUIRB. 

I AM induced to bring the subject of ventilation'^e- 
fore our Society, from a conviction, founded on 
experience, that should it be generally adopted, not 
only will it add greatly to the comfort, but yfill ope¬ 
rate most beneficially in 'preserving the health of 
those whose occupation is confined to the closed 
shop during the winter months, with scarcely any 
other means of supplying fresh air for respiration 
and combustion than the accidental opening of the 
street-door. Whilst oil and candles were employed 
os illuminating agents, the inconvenience was not so 
seriously ^jfelt as it is in the present day, when so 
much more heat is produced by lighting up with 
gas. 1 have long lamented the balf-suffocating at¬ 
mosphere thus produced, and it was not until about 
this time last year that 1 turned my attention to the 
subject with a view of remedying the evil. The chief 
pose of mycomnxMicing this was, the very interest¬ 
ing lectors ^livered by Dr. Faraday at the Royal 
Institution, in April,.propoalng|B plan of ventila¬ 
ting light-houses, and another for rooms, the Athe- 
neum Club-house iq particular, where, for want of 
ventilation, the vapour and acids from the gas-lights 
had destTOTed the'greater part of the binding of the 
books. One of these was a tube to dip into the gas 
glass or chimney, and induce all the produots of 
combustion to ascend and escape by pipea through 
the ceiling: and the other—more complicated—was 


“ the descending flue,'' formed by placing on the 
outside of the regular gla.ss chimney a larger one, 
covered with a double plate of mica ; the glass- 
holder, having an aperture betwi>en the two glasses 
for the down-current to pass into^the bracket, and 
curving upwards, becomes the flue to carry off the 
air which has served for the combustion. This de¬ 
scending flue aasw'ers for an inner apartment, where 
a good draught can he dejieiided upon; but, I am 
told, not where doors are frequently opened to the 
cold air. The expensive character of its fittings, 
too, is an objection to its general adoption, bnt its 
elegant light, and the products of combustion being 
most securely e.xcluded from the apartment, recom¬ 
mend it strongly to the wealthy, or to societies and 
institutions whose funds may afford the outlay. The 
tube dipping into the glass chimney answers very 
well, and may be employed, when the unsightly ap¬ 
pearance of the copper tube is of no consequence; it 
must, however, be borne in mind, that water will 
condense in this tube if it has far to travel before it 
delivers the produots of c..mhustion. 

I now come to the form ot apparatus which I em¬ 
ploy, and which 1 think is perhaps the most sinqile 
and least costly of any that 1 can recommend for 
general adoption, taking all its advantages into the 
account: it consists of an iron gas-pipe, 1V jnch in 
diameter* having a diminuhing connector as it is 
called (capable of receiving a, 2-inch pipe at one 
end, and connecting the other witii a l,|-iuch pipe) 
screwed on to its aperture. This tbrins the cap to 
drop over the mouth of the glass chimney. Eacli of 
the lights will require one of these capped pipes, and 
it may approucli the glass chimney within |^th of an 
inch, or dr(}j) close over it. These are connected 
with a pipe in the ceiling, which conveys through 
the joists the products of combustion into the nearest 
chimney; the pipe is surrounded by a circular tube , 
of sheet iron, about nine inches in diameter, or if 
there are several lights, six inches may do for 
each, and they must be flattened, if tliey cross 
the joists to get to the chimney, as indeed 
mine do. ‘This flue of sheet iron commences 
at the ceiling, passing the whole course of the pipe 
to the chimney, and answers admirably in carrying 
off the vitiated and heated air which collects umkr 
the ceiling. The iron pipe rising direct from the 
gas light to the ceiling, if left naked, radiates a con¬ 
siderable quantity of heat, and this cafl either be 
used as a wanning agent, or the pipe can Im cased 
with a loose tube of bronze, or better still uy orna¬ 
mental porcelain, or by opaque^lass, which will 
stop half the heat. The heat by*this arrangement 
draws up to the pt^orated ventilator which covers 
the opening of the sMet iron flue, and is thus got 
rid of: the iron gas tube retains the heat so well, 
that all the water pyoduced by the combustion of 
the gas, is carried in the shape of vi^uour up the 
chimney. If the pipe is in the centre of the casing 
of sheet iron, it removes all possible qualms as to 
Uie probability of risk of fire—the inspector of the 
Phoenix informs me that my insurance is not affected 
by it. 'Thus the ceiling does not become blackened 
by the smoke from imperfectly burnt gas, nor does 
the water stream down the windows in cold weather,' 
destroying every metallic, mahogany, or papereti ar¬ 
ticle, it may fall i^on; for the unconsumed gas, th£i 
carbonic acid resulting from comteition, and the air ■ 
which has been respired, are got rid Of by these 
meatis. Means must be taken tor the admiision of 
fresh air, without which, it must be evident no ven- 
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tilation can go on; and very much depends upon 
the manner in which this part of the plan is carried 
out, as the admission of a large undivided stream of 
cold air could not be borne in severe weather. I 
have made an opening in the wall, and my waste 
steam-pipe from the kitchen boiler traverses a series 
of pipes set in the opening, all terminating in a 
tinned copper vessel which receives the condensed 
water, and thus 1 employ that which was a nuisance 
in my kitchen chimney to warm the pold fresh air as 
it enters the apartment, and 1 gain by that arrange¬ 
ment about live gallons of distilled water daily, 
which, in small establishments, would be a sufficient 
supply, without the expense of a still, and be consi¬ 
dered iis one among the many inducements to venti- 
lite. A perforated sine plate, for the* air thus 
warmed to pass through and diffuse itself into tlie 
apartment, corapleteb the arrangement. 

It is somewhat surprising that mure progress has 
not been made in domestic life with regard to venti¬ 
lation, the subject having beeu very ably handled by 
talented men for more than a century. Various 
plans for removing the vitiated air, and supplying 
fresh, have been suggested. In the Philosophical 
Transactionx for the year 1735, Dr. Desguliers pro¬ 
posed 2 ;fanner, which, on the small scale, is called 
Clark’s blowing machine; and the aif-pump and 
bellows have also keen applied. A very ingenious 
application of th« former of these has lately been 
m.ide by Dr. Arnott, which even measures the quan¬ 
tity, wliilst it ensures a supply to any extent. The 
screw, patented by Mr. Day, is another means em¬ 
ployed on many occasions. The window fan, or ro¬ 
tary ventilator, jilaced in windows, jnly serves to 
tuvide the stream of air, and so do the louvres made 
of plate glass. 

.Sir Humphry Davy applied a funiace to a line at 
the roof of the house of Lonls, and thereby caused 
the vitiated atmosphere to a.scend and escape. The 
present House of Commons is exhausted by a fur¬ 
nace in a ihaft, the fresh air being supplied through 
innumerable holes pierced through the oak floor, 
which is covered by an elastic hair carpet. The air, 
previous to its admission, is strained front blacks 
fflid floating impurities, by a veil forty or fifty feqt 
long,* it is then warmed -to any required degree by 
hot water-pipes, and os the furnace sucks (Vit the 
air fr 9 fla,i^ie roof, the warm and pure air rises 
through tlve whole of tlie floor. 

The detail of J:his beautiful arrangement, together 
with an infinite Xpiety of others, illustrated by hun¬ 
dreds of wood-rats, will be found in Dr. Reid’s 
book, just published, called m%aira(ions t(f Venti¬ 
lation, a work full of valuable information, con¬ 
veyed in a familiar and simple manner, and which 
cannot fail to interest any one desirous of being in¬ 
formed of i^s principles. Under the direction of 
Dr. Reid, are the ventilating arrangements of the 
new Houses of Parliament, which, from the descrip¬ 
tion I have been favoured with by the doctor, I 
should think will be the most perfect, and upon a 
scale of coursf more extensive than srn 3 d;hing this 
country at present pos^sses. I find several of the 
Club-houses are at this time incurring great expense 
for the purpose of ventilation; the Junior United 
•Service Club has undergone gr^e^ alteration to adapt 
it to the meanff'Veqiiired; the ceilings and floors 
have had Cubes and flues placed in them similar to 
the plSn I have adopted; but they rise behind the 
grate in the room above, opening to the chimney, 
instead of going into the chimney of a lower apart¬ 


ment through the joists. They have constructed 
also the best shaft the building will admit of, to 
carry off the foul air from aU the apartments U can 
be connected with, the tine is heated by sfoaai pipes. 
The Conserv.ative Club, in St. James's Street, has 
the advantage of the ventilating arrongefrietots be^ 
embodied in the architectural design, and the 
air is heated by Perkins’s patent water-pipA, and 
admitted under the columns or skirtings; the ftrtti 
air is sucked out through the cornices, whirfi afis 
ingenioualy designed for the purpose. Flues are 
sorammes heated by a furnace. Mr. tiacard, of 
Bristol, has a patent for this mode of heating air; 
bat I think, if the pipes can be made secure, 
hot-water plan is the best. 

Mr. Grant (late of Her Majesty’s ordnance de¬ 
partment), has patented a plan of ventilating rooms, 
which is in this way:—Three or more conical glasses 
supported above each other in succession, and over¬ 
lapping, convey the foul air from the lamp to the 
ceiling, where the last one enters a stone flue, which 
is placed between the floors, terminating in the chim¬ 
ney or open air: an outer tube of sheet-iron serves 
to carry off the heated and vitiated atmosphere of 
the room. He considers that by employing a suc¬ 
cession of cones, he ventilates better and guards 
more completely against the downward current 
which sometimes takes place. 'Rie earthenware 
tube, he thinks, is decidedly superior to that of me¬ 
tal, because acquiring heat slowly it retains it longer, 
and ensures a more permenent current, the vapour 
passing without condensation. In this way he has 
ventilated the School of Design (SpitalfleldB branch), 
which can be inspeettsi, by permission of the mana¬ 
ger, on producing Mr. Grant’s card, any evening 
from half-past seven to eight; the Adelaide Hotel, 
London Bridge ; the Committee -room and the li¬ 
brary of the Leoture Hall of the Greenwich Institu¬ 
tion ; the Board-room of the Union, Whitechapel, 
and several others, with uniform success. It is ap¬ 
plicable for all kinds of lights and all descriptions of 
dwellings or shops, and is delivered over to the gas- 
fitter with the adaptations of unions and connections 
for his work at a very reasonable rate. I think well 
of Mr. Grant’s plan. *016 stone-ware not radiating 
so mu^ of the heat, c^tnveys it into the chimney, 
where it is employed to warm the shaft and assist in 
keeping up the draught, and is less objectionable 
when in contact with wood. 

(To be continued). 

LIGHTING MINES BY GAS. 

Jame.8 Murray, of tiie Gamkirk Coal Co^any, 
Lanarkshire, has lately patented a new«metl!bd of 
using and applying artificial gas made from coal, oil, 
or other substances, for lighting and ventilating ca¬ 
verns, pits or mines, or other pits where minei^ or 
metals are worked or extracted. 

The patentee has two claims—firstly, for light, 
ing; and, secondly, for ventilating pits, mines, &c., 
where minerals or metals are worked by means of 
iftificial gas. The first claim the patentee proposes 
to accomplish as followsThe gas may be made 
above ground, from coal, oil, or other substances 
from which gas can be produced, and conveyed 
through pipes into the mines and intOdJie different 
workings; or it may be made below ground, ^nd 
convey^ by pipes as ^oreaeid, along the workings at 
convenient distances; jets or burners may be used 
for burning the gas, may be uncoverra diould 
the state of the mines or workings admit of this 
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bang done with safety, otherwise the flame may be 
corered in the manner in which lamps or lights n 
mines have heretofore been covered, or in any other 
suitable manner. 

The second claim is for ventilating. The paten¬ 
tee states that the gas burning as above stated, will 
also have the effect, in whole or in part, of ventilat¬ 
ing the mines, by gradually consuming flre-damp, 
foul air, or other noxious vapours. A current of 
air will also be created, by which tae flre-damp, foul 
air, or other noxious vapours will be carri^ off, 
either in whole or in part, and replaced by a supply 
of pure air fi'om the mouth of the mine, or from any 
other communication of the mine, with the pui-e at¬ 
mosphere. By this mode of ventilating, the accu¬ 
mulation in large quantities of flre-damp, or other 
noxious vapours, will be either in whole or in part 
prevented, and the workers will be secure, or at 
least more so than at present, from the fatal or inju¬ 
rious effects of these noxious vapours, by instanta¬ 
neous explosion or suffocation, or the fatal or inju¬ 
rious effects produced from inhaling such vapours. 

BITUMEN. 

(Continued from page 280.^ 

In the able report of the Bnstenue and Gaujac 
Bitumen Company, drawn up by Messrs. Goldsmid 
and Russell, these geqtlemen have made an inte¬ 
resting comparison between the properties of mine¬ 
ral tar and vegetable tar; the bitumen composed of 
the latter substance, including various modifleations 
extracted from coal and gas, have, so far as they 
were able to ascertain, entirely failed. This bitumen, 
owing to the qualities and defects of vegetable tar, 
becomes soft at 115° of Fahrenheit’s scale, and is 
brittle at the freezing point; while the bitumen, 
into which mineral tar enters, will sustain 170'of 
heat, without injury. In the ccrirso of the winter, 
1837-38, when the cold was at 14j'below Zero, C., 
the bitumen of Bastenne and Gaujac, with which 
one side of the Pont Neuf at Paris is paved, was not 
at all impaired, and would, apparently, have resisted 
any degree of cold ; while that in some parts of the 
Boulevard, which was composed of vegetable tar, 
cracked and opened in white Assures. The French 
Government, instructed by these experiments, has 
rc(|uired, when any of the vegetable bitumen are 
hid, that the pavement should be an inch and a 
quarter thick; whereas, where the bitumen com¬ 
posed of mineral tar is used, a thickness of three- 
quarters of an inch is deemed sulflcient. The pave¬ 
ment of the bonding warehouse at Bordeaux has been 
laid upwards of 15 years by the Bastenne Company, 
and*'IS imw in a condition as perfect os when first 
formed. The reservoirs constructed to contain the 
waters of the Seine at Batignolles, near Paris, have 
been mounted 6 years, and, notwithstanding the in¬ 
tense cold of the winter of 1837, which froze ehe 
whole of their contents into one kolid mass, and the 
perpetual water pressure to which they are exposed, 
they have not betrayed the slightest imperfection in 
any point. The repairs done to the ancient fortifi¬ 
cations at Bayonne, have answered so well, that the 
Government, two years ago, entered into a very large 
contract with thu company for additional works, 
while the y^hole of the arches of the St. German and 
St. Cloud railways, an'* the pavements and floorings 
necessary for these works, are being laid with the 
Bastenne bitumen. 

The mineral tar in the mines of Bastenne and 
Gaqjac is easily separated from the earthy matter 


with which it is naturally mixed by the process of 
boiling, and is then transported in barrels to Paris 
or London, being laid down in the latter place to 
the company at 177. per ton, in virtue of a mono¬ 
poly of the article purchased by the company at a 
sum, it is said, of 80007. 

Mr. Harvey, the able superintendent of the Bas¬ 
tenne Company, was good enough to supply me witli 
various samples of mineral tar, bitnmen, and as¬ 
phaltic rock for analysis. The tar at Bastenne is an 
exceedingly viscid mass, without any earthy impu¬ 
rity, It has the consistence of baker’s dough at 
60' of Fahrenheit; at 80' it yields to the slightest 
pressure of the Anger; at 150 degrees it resembles 
a soft extract; and at 212 degrees it has the fluidity 
of Molasses. It is admirably adapted to give plas¬ 
ticity to the calcareous asphalts. 

A specimen of Egyptian asphalt which he brought 
me, gave, by analysis, the very same composition as 
the Val de Travers, namely, 80 per cent, of pure 
carbonate of lime, and 2U of bitumen. A specimen 
of mastich, prepared in France, was found to con¬ 
sist, in 100 parts, of 2!) of bitumen, 52 of carbonate 
of lime, and 19 of siliceous sand. A portion of 
stone called the natural Bastenne ruck, afforded me 
80 parts of gritty siliceons matter and 20j‘''f thick 
tar. Tke Trinidad bitumen contains a considerable 
portion of foreign earthy mMter ; one specimen 
having yielded me 25 per cent. #f siliceous sand; a 
second, 28 ; a third, 20 ; and a fourth, 30 : the re¬ 
mainder was pure pitch. One speciineu of Egyptian 
bitumen, specific gravity i‘2, was found to be piT- 
fectly jiure, for it dissolved in oil of turpentine with¬ 
out leaving rny appreciable resiilnnin. , 

Robinson’s Parisian Bitnmen Company use a 
mastich made with the pitch obtained from boiling 
tool tar mixed with chalk. One. piece laid down by 
this company at Kniglitsbridge and another at 
Brighton, are said to have gone to pieces. Tlie por¬ 
tion of pavement laid down by them in Oxford 
Street, next £)harles .Street, has been taken nj), tT.i- 
ridge’^Company have laid down their mastich under 
the archway of the Horse Guards, and in the car¬ 
riage intrance at the Ordnance Office; the latter 
has cracked at the junction with tlic old pavement 
of Yorkshire curb-stone; The foot-pavement laid 
down by f^laridge’s Company at Whitehall has stood 
well- The Bastenne Company has cxhi7=~;'‘dtlie best 
specimen of asphalte pavement in Oxford Street; 
they have laid down an excellent piece of foot-p.ive- 
men, near Northumberland Hou||^; a piece, 40 feet 
by 7, on Blackfriars’ Bridge; they have made a 
substantial job in paving 830 superficial feet in front 
of the Guard-room at Woolwich, which, though 
much traversed by fqot-passengers, and beat by the 
guard in grounding anus, remains sound; lastly, 
the floor of the stalls belonging to th* cavalry bar¬ 
racks of the blues at Knightsbridge, is probably the 
best example of asphaltic pavement laid down in this 
country, as it has received no injury from the beat¬ 
ing of the horses’ feet. 

As the specific gravity of properly made mastich 
is nearly doable that of water, a cubic foot of it will, 
weigh from 125 to 130 lbs; and a square foot, three 
quarters of an inch thick, will weigh very nearly 
eight pounds. A< ton of it will therefore cover 280 
square foet. The prices at whicTiPthe ^pstenne Bi¬ 
tumen Company sell their products is as follows 

Pure Mineral tar, 247. per ton, or 288. pe^ cwt. 

Mastich, 87. Ss. per ton, or lOs. per cwt. 
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Side Pavement. Roofs & Terraces. 



feet 

per foot 

per foot. 

From 50 

to 100 

Is. 3d. 

Is. fid. 

100 

250 

Is. Id. 

Is. 4d. 

250 

600 

lid. 

Is. 4d. 

500 

750 

lOd. 

Is. Od. 

7.50 

1000 

9d. 

lid. 

1000 

2090 

8d. 

lOd. 

200f> 

5000 

7d. 

9J. 


Where the work e.xceeds 5000 feet, contracts may 
be entered into. 

For filling up joints of brickwork, &c., from Id. 
to lid., per foot, run according to quantity. 

The price.<i are calculated for half an inch thick¬ 
ness, at which rate a ton will cover 420 square 
feet. , 

As the Val de Travers Company engage to lay 
down their rich asphaltic rock in London at 5f. per 
tonand as a mineral tar equal to that of Seissel 
may probably be had in England at one fourth of 
the price of that foreign article, they may afford to 
lay their mastich three quarters of an inch thick 
per the thousand feet, including a .substratum of 
eonerele, at a I'atc of fivepenoe a square foot, instead 
of fiftecnpence, being tlie rate charged under that 
condition of the lla-stenne Comjiany. 

Thr’S; charges are, for London and its ^mediate 
vicinity.— Ure. ^ 

WORSTED MANUFACTURE. 

(Con/iuved frum Paye 211.) 

The Womted ur Long Wool Manufacture. 

Tint rc.ison why a long-stapled, strong, and firm, 
though somewhat coarse wool, is best adajited for 
vtor.sted stuffs, is because they require a fine smooth 
yarn, which shall have little or no tendency to 
shrink, ckrl, and felt, when made into cloth. lienee 
the fibres must not be entangled and ei’os.»ed by 
carding, but, on the contrary, be disposed as nearly 
as possible in parallel line.s, by a peculi.ir combing 
operation. The yarn thereby pro kicible will be 
comparatively level, slender, and liarJ!^ fit for warp¬ 
ing and weftmg into finer and more compact goods. 

The first process to which tlie long woolais sub- 
jjgited ill a worsted factory is washing, which is per¬ 
formed exclusively by men, witli soap ami water. 
They are paid by quantity, each man being att^ided 
by a boy, who receives the wool as it is.sues from 
betweeir44i^ two rollers in front of the washer, wliieji 
squeeze out the greatest part of the moisture. The 
wool IS then canted hy the boy, in large ha.“kcts, to 
the drying room,^here it is spread upon the floor. 
The drying room is generally placed over the boilers 
of the sleuin-engiiie, and is thus kept at a high tem¬ 
perature. 'fhe time daring which the buy is c.x- 
posed to this heat is inconsiderffcle. 

After drying, tlie wool is removed to a machine 
called the plflcker, which is alw.ays attended by a 
child, generally a hoy of ten, twelve, or fourteen 
years. His business is to lay the tufts of wool 
pretty evenly, in an endless web, on an apron, 
which, as it truiisils forward, delivers the wool to a 
pair of spiked rollers, by which it is carried to the 
jnterior apparatus, whiebPis somewhat similar to the 
willow emi>loyed in cotton factories, and thence it is 
blown but at the opposite side. The use of this 
dlechanism is to clean and str^^teii the fibres of 
the wool and to prepare it for the next machine, the 
comb-esyrd. In the old routine of the trade, and 
still for the finest description of work, the wool is 
not carded in the factory, but is given out to the 
wqut-combers, who comb it by hand. This is very 


hard work, and is generally carried on in. rooms 
which are close and hot, from their conjadniiig seve¬ 
ral stoves for keeping the combs at the tiig^ tempe¬ 
rature requisite to increase the pliaoc^ ana doctiiity 
of the filaments. Boys are not set to jimim this 
trade at an early age. 

Three implements are in common naO for ooi|ib- 



ing long wool. 1. A pair of combs for each work¬ 
man. 2. A po.st to which either of the combs can be 
fixed. 3. A comb-pot or small stove for heating 
the teeth of the combs. Each comb is composed of 
two rows of tapering, pointed steel teeth, c and b, 
disposed in two parallel planes, of which one row is 
longer than the other. They are fixed in a wooden 
stock or head c, which is covered with horn, and has 
a handle d fixed into it, perpendicular to the planes 
of the teeth range. The spaces between these planes 
is only one third of an inch at the bottom of the 
teeth. The combs used for the last combing have 
three rows of teeth. In the workshop a post. Fig. 2, 



■is fixed, in order to support the combs orcasionally 
during the process. An iron stem'p is fixed into it, 
which has an upturned point, for pafsing through a 
hole in the handle of the comb, while it has a staple 
pin h at its inner end, for entering into the hollow 
extremity of the handle, and by the two fixtures 
holding it fast to ttie post. The stove consists of a 
flat iron plate, heated by a fire or by steam, kud 
surmounted by another plate, for confining the heat. 
Into a small Space left between the two plates, the 
teeth of the combs are Introduced. 

In combing the wool the workman separates it into 
handfuls of about 14 ounces each; sprinklesit with oil, 
and rolls it up in his hands to smear it uniformly. 
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The proportion of oil varies from a fortieth to a sLx. 
teenth of the weight of the wool. Having fastened 
a heated comb to the post, with its teeth upwards, 
the workman takes one-half of that quantity of wool 
in his hand, and, throwing it over the points of the 
oonib, draws it through them, and so repeatedly, a 
IwrtioR of wool remaining each thne in the comb. 
When all the wool is gathered on the teeth, the 
comb is placed with its points in the stove, and the 
wool hanging on the outside receives a portion of the 
heat, 'ihe other comb, now hot, is fixed to the 
post, and filled, In its turn, with the other half of the 
four ounces of wool, and is then removed to the 
the stove, like the first. 

When both combs are properly warmed, the 
comber holds one of them with bis left hand, over 
his knee, as he is seated on a low stool, and with the 
other comb held in his right band, he combs the 
wool upon the first, by introducing the points of the 
teeth of one comb into the wool contained in the 
other, and drawing them through it. This is repeated 
till the fibres are laid parallel. He always begins by 
introducing the points of the teeth of one comb first 
into the extremity of the fleece contained in the 
other comb, and he then advances deeper at each 
succeeding stroke, till, eventually, he works the 
combs as closely together as possible without bring¬ 
ing their teeth into collision; otherwise he could not 
draw the comb through the wool without breaking 
its fibres, or tearing the wool out of the teeth of the 
comb. The short wool which remains on the teeth 
of the comb at last, because it does not reach the 
place where the comber graB|j|s it, is called noyl, and 
is unfit for worsted spinning; it amounts to about 
an eighth of the new wool by weight. 

The wool which is drawn off from the comb forms 
a continuous sliver or band, with straight parallel 
fibres, but is still not ready for the spinning-macliine, 
till combed again at a somewliat lower temperature. 
When tlie process is complete, the wool is formed 
into poroels containing ten or eleven slivers each. 

(To be Continued.) 


BRICK MAKING MACHINE. 

A PATUNT has lately been enrolled by William 
Hodgson, of 42, King-street, Kingston-uj¥on-Hull, 
for “ A machine for making and compressing bricks, 
small paviors, floor bricks, fiat tiles, ornamental 
bricks, &c., at one operation.” The invention re¬ 
lates to certain arrangements of machinery or appa¬ 
ratus for making, or moulding and compressing, Ac., 
bricks and tiles; that part of the invention which 
relStes (P making or moulding of bricks, con¬ 
sists in having a mould constructed in such manner 
that ^11 its sides shall Ml down so that the brick 
can be removed, [lie sides and ends of this mould 
are covered with moleskin, whieb is tnrned over the 
upper edge, and fastened thereto means of bras^ 
b^ing, or plates and screws; thu mould when in 
use is placed within an outer mould,' which during 
the making of the brick keeps the sidte of the Inner 
mould in a vertical position. The outer mould hero 
spoken ie fixed upon a table, on the underade of 
which men are two or more treadles to suit the con- 
venienee^pf the workmen when On different sides of 
the table; these treadles communicate with a verti¬ 
cal spindle, the upper end of which passes through 
the table and is attached to the inner mould having 
moveable sides; the object of this arrangement being 
that when a brick has been formed in the limer 
mould, in the usual way of making bricks, such 


mould is raised from the outer one by placing the 
fool upon some of the treadles; the sides of the 
mould at the same time falling down admits of the 
brick being removed by means of a pallet-board in 
the ordinary manner. Upon the same table, and 
near the machine just described, is fixed the com¬ 
pressing apparatus, which fofms the second pBrti^f 
the invention, and consists of a mould having its 
two rides attached to the bottom part by means of 
hinges, the ends of the mould being moveable and 
capable of approaching each other; this mould is 
made to drop within another similar to that just de¬ 
scribed, and over the mould is a pressing-box hav- 
ing inclined ends, which come in contact with the 
moveable ends. This pressing-box can be raised or 
lowered fipon an arrangement of levers, the parts 
being so arranged that when the pressing-box is low¬ 
ered for the purpose of compressing the brick, the 
underside of such box comes first in contact with the 
upper face of the brick, the inclined ends of the 
pressing-box cuiiiing at or near the same time into 
Contact with tlie moveable ends of the mould cause 
the same to approach each other, and thereby corn- 
press the brick which is contained in the mould. 
The inventor claims the arrangement of making 
bricks by means of a mould having falling i^des and 
ends, anti also the arrangement for making and com¬ 
pressing bricks, paviors, and Viies by a mould with 
falling sides and moveable ends, Us above described. 

VOLCANOES. 

(Continuedfrom Page 275.) 

The volcanic cone of Mount Etna, which is entirely 
composed ofilavas, rises majestically to an altitude 
of nearly two miles, the circumference of its base 
exceeding 180. Compared with this ^prodigious 
mass of igneous products, Vesuvius sinks into insig- \ 
nificance; for while the lava streams of the latter 
do not exceed seven miles, those of Etna are from 
fifteen to thirty miles in length, five in breadth, and 
from fifty tftone hundred feet in thickness. The 
grand feature of Etna is a zone of subordinate vol¬ 
canic ^mountains, some of which are covered with 
forests, while others arc bare and arid like those of 
Auvergne. The base, for an extent of twelve mfaes 
upwards, is richly cultivated, and abounds In vinc- 
yarfls and pastures, with towns, villages, and mo¬ 
nasteries. The middle region is woodjf^ciyyred with 
foi'ests of oak and chesnut, and a luxuriant vegeta¬ 
tion. From about a mile below „the summit, all is 
sterility and desolation, and thg highest point is 
covered with eternal snow. The crater, from which 
a column of vapour constantly escapes, is about a 
quarter of a mile high, and tliree quarters of a mile 
'u circumference. ^ The varied and picturesque 
scenery of this extraordinary mountain, the physical 
changes now in progress, as well qs tliose which 
have taken place in periods far beyond all human 
history or tradition, but of which natural records ' 
still remain, are sketched by Mr. Lyell in his Prin¬ 
ciples of Geology with the vigour and fidelity which 
charaeterise all the productions o^his pen. 

The volcanic district pf Fttzzuoli and Cumte, on 
Ae bays of Baiie and Naples, called the Phlegreah 
Fields, and in which are situated Monte Nuovo, 
Monte Barbaror the Solfatsra, and the Temple<vof 
Serapis, presents a series of cones ai^d crateriform • 
basins; some of which contmn lakes, as those of 
Avernus and the Lucrine. These vok»nic mounds 
are formed of felspatldctnfo, occasionally containing 
marine sheUs and carbonized wood, and are covered 
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by beds of loose tufaceoiis conglomerate. They are 
supposed by Mr. Scrope to have been produced by 
numerous submarine eruptions, each from a fresh 
focus, on a shallow shore. The Solfatara oonstantly 
evolves aqueous vapour, with muriatic and sulphu¬ 
reous exhalations. The celebrated encrusting springs 
derive their properties from the carbonic acid gas, 
BO largely disengaged by subterranean volcanic ac¬ 
tion on limestone rocks. 

The Lipari Isles, between Naples and Sicily, lying, 
as it were, midway between Vesuvius and Etna, pre¬ 
sent a character very analogous to the district I have 
just described. The crater of one of the islands, 
Stromboli, has been in constant activity from the 
earlu'.st historical period. The dills of St. Calogero, 
which are about two hundred feet high, extend four 
or five miles along the coast, and consist o^horizon¬ 
tal beds of volcanic tuff. From the perennial ema¬ 
nation of sulphureous vapour, the rocks are decom¬ 
posed; alnm, gypsum, and other sulphuric salts are 
formed ; muriate of ammonia and silky crystils of 
boraeic acid are also to be found. The dark clays 
have become yellow, white, red, pink, chequered, 
and marked with stripes of various colours. Veins 
of chalcedony and opal occur, and pumice-stone and 
obsidian are abuiid.ant. Dykes and veins of tra¬ 
chyte intersect tlie tuff in every direction, and bear 
a striking re.semblance to the siinilur intAisions of 
trap into the secondirry strata. 

We will conclude this account of active volcanoes 
ill our ne.xt, by an account of a cele.brated burning 
mountain in the F.icific. 

{To be Continued.) 

SURFACE FOR PAINTII^G. 

Elijah Galloway, of Nelson-square, Blaekfriars-road, 
has just received a patent for certain combinations of 
materiBLs,*to be used as a substitute for canvass and 
other surfaces employed as grounds for painting; 
some of which combinations are applicable to other 
purposes. 

This invention consists in the application of cer¬ 
tain mixtures of compositions to canvass or other 
woven materials, to be used as grounds for painting, 
and to the surfaces of walls., &c., as hcreaftSr des- 
.•rtbed, 

The^ixtures consist of India rubber, combined 
with earthy, woody, or fibrous matter, and any inso¬ 
luble suhgtance capable of being reduced to frag¬ 
ments not coarser than sand or sawdust, and, in 
some instances, a fine powder, The India-rub¬ 
ber is prepared Ijy a well-known process (fully des¬ 
cribed in the specifications of other patents,) of 
grinding or crashing, in a vessel heated by steam, so 
as to bring it to a plastic or pasty state; the pulve¬ 
rized matter are then mixAl ijrith it, by a process 
resembling kneading or rolling, and the mass is re¬ 
duced in a uniform thickness, by being passed be¬ 
tween cast-iron rollers. ' 

The mixtures, prepared in this fanner, are to be 
attached to some other body, fay India-rubber ce¬ 
ment or other adhesive materiad; that is to say if 
intended to remsAi fixed, like cartoons oi other de¬ 
corations of walls, they gre to be cemented to the 
^alls, ceilings, floors, or other surfaces ; hut if they 
are to be moveable, like painting, they are cemented 
teveanvasB, net-work, or other cogrie fibrous fabrics. 
For large paintingsi the particles of pulverized mat¬ 
ter may be of tiie coarser kind above mentioned ; 
but for tmaU works, chalk, dried clay, or similar 
niateruds, capable of being reduced to fine powder, 


are employed. When t'le mixturis arc used for 
covering floors, and are to have ornamental designs 
painted upon them, finefy-powdered cptk 1b mixed 
with with the plastic India-rubber. In 
they are employed oat-of-4oon, and exposed to 
moisture, mouldiness is prevented by the aifditiop, 
to each hundred pounds m India-rubber, of half an 
ounce of corrosive sublimate, or other metallic Mit 
which will resist vegetable decomposition. 

These mixtures are also intended to be used in 
ship-building instead of felt, between the odpper and 
planking of the ship; being made in thin sbeptsk 
which ore cemented in their places, and then coated 
on the outside with cement, and before this becomes 
dry, the copper is fixed on in the usual manner. 
They are also made into blocks or masses of suitable 
forms,'''and applied to the purpose of filling the 
spaces between the timbers or planking of ships; 
being cemeated to the wood, and to each other, so 
that the whole becomes impervious to water, For 
boat-building, the mixtures are formed into sheets, 
planks, or slabs, and used with or without timber 
courses. 

A substitute for floor-cloth is formed, by roUing 
the material into large thin sheets the sides of which 
are cut parallel, and bevilled ofl* to thin edges; these 
edges are rubbed over with India-rubber cement, 
and united by causing them to overlap, and then 
pressing them carefal'y together; when the cement 
is dry, the side that is not intended to Im printed 
upon is coated with cement, and a piece pf canvass, 
iloth, or other woven fabrics applied tHireto; the 
substitute for floor-cloth, thus made, ia now ready 
to be printed on. 

For covering roofs, walls, or other surfaces, where 
it is required to exclude rain and moisture, the ma¬ 
terial is rolled into sheets, whidi are cemented to 
the surfaces to be covered, and to each other. 

For paving oi^ covering floors or roadways, the 
sheets or slabs are cemented to tho " subsurface," 
nd to each other. 

The patentee says, in conclusion,—" I hereby de¬ 
clare that I lay no claim to the invention of any of 
the mixtures herein referred to, nor to the method 
of preparing them; such mixtures, and the pro¬ 
cesses of preparation, being already known. But 
what I ^aim, as my invention, is, their application 
to the purposes herein tkscribed, in the manner I 
have pointed out; more particdlarly the cementing 
the said mixtures to some other body, and to each 
other, according to the respective purposes to which 
they are to be appiiol." 

SLATE COVERING. 

A PATBNT has recently been obtained by Mr. Robt. 
Martin, of Haverfordwest, for “ certain improve¬ 
ments in the construction of slated .oofk or floors, 
tanks or cisterns or reservoirs for water, and in 
pipes, tubes, or channels of the same materials for 
the cjnveyance of water.” 

The invention consists firstly in the constmetioa 
of roofs, flats, or floors, by combining sqoares or 
slabs of slate together, and attacMng them to the 
boards or rafters in'such a manner thi^ the contri¬ 
tion of the timber will have no effect In disturbing 
the joints or junctions of the slate; and secondly, in 
combining riabs, and other foms of slateP hereafter 
described, for the puipose of* bolding water and other 
fluids, uid also for conducting toe same from one^ 
place to another. The first claim conrists of three 
methods of combbing iflabs*or squares of slirte to- 
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((ether, by which means the contraction of the 
planks and rafters of a roof or floor is prevented 
from affectinir the slate covering. The first method 
is by fastening on to the boarded roof square slabs 
or blocks of slate from I inch to } inch thick. In 
the centre of these blocks a pin or trannel is cemented 
which projects out from the under aide of the block, 
for the purpose of being inserted in a hole in the 
boards of the roof, this hole is of rather a larger dia¬ 
meter than the pin, to allow of the contraction and 
expansion of the wood. A series of squares of slate 
cemented together are then so placed on the boarded 
roof (after the blocks are inserted in the boards) 
that one corner of the adjoining slates comes imme¬ 
diately over the block of slate, and are there attached 
by pins or trannels which enter holes made about 
two-thirds of the way through the thickness of the 
block to receive them. The holes which pass from 
the upper to the under square of slate must be 
larger in diameter than the pins or trannels by a ^ or 
of an inch, and previously to placing the squares 
of slate upon the boarded roof these holes must be 
luted; the pins or trannels are likewise luted, and 
when inserted into the holes a cement or composition 
in a fluid state is poured down the holes, and uniting 
with the composition at the joints of the squarca a 
perfect and indestructible mass is formed. Blocks 
and squares of slate arranged and cemented together 
as above described maybe applied directly to the 
rafters of roofs, without using boards, and likewise 
to the joi 4 (||K and framing of flats or floors. By the 
second mefnod a roof is constructed of rows of square 
slate, cemented together, with each row lapping over 
that which is below it, and the junctions of the slates 
arranged so as to break joint. The rows of slate are 
united together by pins or trannels passing through 
the laps of the slates into holes in the boards of the 
roof, 08 before explained. By the /bird modification 
longitudinal slabs of slate are laid with square blocks 
attached thereto by pins or trannels and cement. 
These slabs are affixed to the roofs by the pins or 
trannels which pass through the square blocks of 
elate and the slabs, and enter the wood as above ex¬ 
plained. 

The second claim relates to the construction of 
tanks and reservoirs for holding water, aiu^ pipes or 
channels for conveying tTie same, in the following 
manner. A number of square slabs of slate (cut to 
any required size) are connected together at their 
edges as before mentioned, and upon them are ce¬ 
mented other slabs of slate in such a manner as to 
break joint; four such combinations of slate being 
ma^e form the sides of the reservoir or cistern and 
a similart'one is to form the bottom. Around the 
bottom of the tank or cistern are grooves in which 
the sides are cemented. To the vertical edges of 
the sides, upright grooved pieces of slate are fixed by 
trannels and cement, and the other sides of the tank 
are secured thereto in like manner. Leaden rivets 
sire passed through the bottom at the outside of the 
grooves to prevent the lamina from splitting. Con¬ 
tinuous lines of trough, the sides of which form an 
obtuse angle to each other, ore constructed on the 
same principle as the tank. 

The third claim is for the construction of pipes, 
tubes, OK. channels for conducting water from one 
place to another in the following manner. Any 
suitable number of blocks of slate are hollowed into 
a semi-cylindrical form, and two of them are first 
joined together by m^ans of cement and pins or 
trannels which run through both blocks. In the 


ends of the pipe thus formed a circular hollow is made 
and has an opening to the outside of the pipe, with 
vertical holes leading down to horizontal holes which 
are made to receive half the length of an iron rod or 
wire. Another couple of blocks being similarly pres 
pared and joined together as above mentioned are 
ready to be connected to the former couple; this is 
effected by inserting the iron lyids or wires into cor¬ 
responding holes, and by pushing one part until it 
comes ^up flush with the other, by which means, the 
junction is eflected; a fluid cement is then poured 
into the opening, and flowing round the circle the 
joint is m^e air-tight and impervious to the escape 
of water. Into the pin-holes melted lead is poured, 
which flowing into the holes firmly secures the pins 
in their place, and thus connects the pipes firmly to¬ 
gether. *■ 

The composition which the patentee prefers for 
uniting the sections of slate employed for all the 
above described parpose.s, consists of equal portions 
of carbonized coal tar and re.sin, and a ninth part of 
linseed oil melted and mixed together. 

VARIETIES. 

Potato brandy is known to produce deleterious 
effects upon the human frame, as delirium tremens, 
idiocy, ;^c. Not only is the rectifications'.of this 
spirit very carelessly conducted, but it is often ob¬ 
tained from potatoes which are Rther rotten, or have 
begun to germinate. *’ 

Rmtian Stoves .—In the north of Europe, close 
stoves are alone used for heating buildings. In 
Russia and Sweden the stove is generally made of 
brick, tiles, qy stone, audit occupies a large space at 
one end of the room. It is usually either square '..r 
oblong, and is divided by partitions into difl'erent 
compartments, so as to increase, the surface over 
which tlie smoke and heated gases pass before they '' 
finally escape into the chimney. The materials 
which compose the stove being alow oonductors of 
heat, they retein the heat for a long time when once 
warmed ; ana these stoves seldom require replenish¬ 
ing with fuel more than once a day. They usually 
bum ^ood for fuel, and are supplied by a fire-door 
exterior to the room intended to be warmed. ?I. 
Guyton endeavoured to introduce these stouts into 
France at the close of the last century, and paid 
much attention to the best form of construction, and 
tlie comparative cost of fuel, the reS|ity'of which 
were published in the “ Annales de Chimie.” 

Potato IFi'ne.—Wine of a tole/’able quality may 
be made from fro^.d potatoes, if not so much ftosted 
as to have become soft and waterish. The potatoes 
must be crushed or bruised; a wooden mallet an¬ 
swers the purpose. , Ifd'plank of wood is made hol¬ 
low, in the manner of a shallow bowl, they may be 
bruised with a mallet or put into a cider press. A 
Winchester bushel must have ten gallons of water, 
prepared by boiling it mixed with half a pound of 
hops and half a pound of common white ginger. 
Tl^ water, after having been boiled for about half 
an honr, must be poured upon tii^ braised potatoes, 
into a tub or vessel suited to the quantity to be 
made. After standing in this mixed state for three 
days, yeast must be added to ferment the liquor. 
When the fermcivtation has subsided, the liquor 
must be dravm off, as pure as possible, into a cask, 
adding half a pound of raw sugar for every gallon. 
After it has remained in the cask for three^ months, 
it will be ready for use.—Jhnwer’s Magazine. 
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DEANE'S SELF-ACTING KITCHEN RANGE. 

Following the remarks in our last week's Number 
on stoves, we proceed to notice the improvements 
which have been etfected in kitchen ranges. In that 
of which we give a sketch, there are no advantages 
contemplated in the arrangements of any modern 
cooking apparatus, which do not se^ to be realized 
in this, for all the facilities for roasting, baking, 
boiling, broiling, frying, steaming, stewing, are 
combined, and by its use, with suitable piping, a 
house or room may be warmed with hot water flow¬ 
ing from its boiler. To the emigrant it must be of 
immense advantage; for if coal be not to be had, its 
construction provides against that deficiency, ena¬ 
bling him, by means of a wood fire, to obtain al 
the comforts of a London kitchen and Newcastli 
coaL 

ON THE DIFFERENT METHODS OF TRAC 
TION OR PROPULSION ON RAILWAYS. 
Atmospheric Pressure—Tension cf a Pope — Hy¬ 
draulic—locomotive Engines. 

As propulsion on railways is a subject which has ex¬ 
cited, and will continue to excite, much attention in 
the engineering world, the consideration of the vari¬ 
ous means now in use, as well as those proposed to 
be employed, to effect this object, cannot, we think, 
be otherwise than interesting to a large proportion 
of our readers. With this view we subjoin an arti¬ 
cle fromj* correspondent of the Mining Journal. 
The wridHlnets out by stating, that there are four 
general methods of traction practised on railways, 
where steam is the motive po^ver, viz.;— 

1. By means of a rope passing over and wound up 
by a drum, which revolves by the action of the en¬ 
gine.— 2 . By means of a tube extending the whole 
length of the railway, and containjng a solid piston, 
which is forced along by the air being pumped out 
of the tnbe by an engine, stationed at one end of it, 
—3. By hydraulic pressure.—4, By means of a loco¬ 
motive engine, which turns the wheels on which it 
rests, and the friction of these with the rails carries 
the attached train forward. 

Besides these four plans, a fifth, which has not 
been noticed by the writer of the articles in qyi;ie 8 tion, 
has been proposed: we are not aware that it has 
ever had a fair trial upon a large scale, bnt we un¬ 
derstand that some experiments with models have 
given results tliat have astonished many engineers. 

If we are correctly informed, the plan consists in 
mounting pairs of wheels, at oonvenient distances, 
•long the whole length of a line of railway, and 
eansfug tljese wheels Qjy means of any oonvenient 
mechanical contrivance) to revolve with considerable 
rapidity. The carriage, contatoing the goods or pas¬ 
sengers, is a mere sledge, ahd when retjuired to be 
moved onward, it Is lowered down, or otherwise 
brought on to the p^ of wheels before mentiohed, 
which, by thdr rotation, propH'the carriage forward. 
The pairs of whe^ ore arranged at suA diMances 
apart, as will always allow of the carriages being 
supported by two pairs. Proper means most, of 
course, be adopted for keeping the carriages upon 
the line. We understand that, by this plan, model 
carriages b^ve been propelled up very steep inclines, 
with aacente that could not have been surmounted by 
any of the ordinary means 5 but whether this can be' 
ejected upon a working sekle, is a question that yet 
remains to be solved. T[he grand dilficalty appears 
to us to lie with,—the means of octustiug so many 


pairs of wheels—the expense of effecting this object 
—and the loss of power that must inevitably ensue. 
Nut having had an oppmtunity of persoually inspect¬ 
ing this ])lan of propmlioii, we do not think it fair 
to enter into any further discussion of its merits, as 
we are not in a position to judge of how far the in¬ 
ventor has met or overcome the above objections, 
which most certainly are of gleat magnitude. 

In each of these methods of tractition or propul¬ 
sion, a part of the power of the engine is lost in the 
transference. 

The author enters upon the examination of the 
four plans of railway tractition in the following 
manner: he says, 

1 . In tractition by a rope, some p.ort of the power 
will be ajisorbed by the friction of the rope with the 
rod, or with the friction-wheels on which it is laid. 
Also, the part of the rope between each two friction- 
wheels will hang down in a curve; force will be ex¬ 
pended in raising and strengthening these segments 
of the rope before tUc train can be put in motion. 
Moreover, if the rope possess elasticity, the engine 
must first stretch the rope to a certain extent before 
it ciin act on tlie train. It must be considered also 
that the engine starts not only the train itself, but 
also with equal rapidity a heavy rope, equal in length 
to twice ibe distance between the two railvIfSly sta¬ 
tions. These causes would opiate were the trains 
to move on rails perfectly even, |int in practice ob¬ 
stacles occur at the joints of the rail and elsewhere, 
which communicate shocks to the train in motion. 
Hence will arise another abstraction of power; for 
at each shock the train will be slightly retarded, and 
then again accelerated, and consequently a vibrating 
motion will be given to the curvilinear segments 6 f 
rope between the friction-wheels. The vibrations 
arising from this and similar causes will beVery ob¬ 
servable in the line of rails parallel to that on whitdi 
the train is iu motion; the maintenance of these vi¬ 
brations is a fruitless expenditure of power. An 
exact illustration exists in the endless bands used 
for communidatiug motion in steam weaving and 
steam printing, and even in common knife-grinders' 
wchiniiS; the most casual observer must have no¬ 
ticed the rapid vibrations of the bands in these cases ■ 
The motion of the tow-ropes of river barges affords 
anotl^r example of those vibrations. From this 
cause, also, among others, steam-tugs tow vessels 
more efficiently when closely and rigidl^Hshed to 
thmr sides, than when connected by a long rope ; 
and a garden-roller is moved ovef a rough gravel 
path more easily by pulling the honfile than by pull¬ 
ing a long rope fastened to the handle. This last 
illustration suggests an experiment worth making, 
and^gasiiy made, by which the subject would be elu- 
?'idated far more clearly than by written explanation. 
The alternate retardation and acceleration of the train 
wUl have another effect, which is due (o the elasti¬ 
city and weight of the rope; viz., that at each re¬ 
tardation the tension of the rope will be slightly in¬ 
creased, and at each acceleration diminished; the 
consequent atretebing and unstretchiig is maintained 
by force, which contributes nothing to the motion of 
the train. “ 

2. In considering the application of steam power 
by atmoepheric pressure, it will be necessary to re>, 
move a very com&l&n error, which'supposes that 
power is in some way g^ned by the Intel ventiou of 
.ir. Now, to refute this notion, it seems su^cient 
:o state the general theorem, that “ power is not 
gained, bnt only transferred by machinery;” or, 
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taking the most favourable ease that could possibly 
c\ist— vi*., that the exhaustion of air should be |»er- 
fect, and effected l)y apparatus air-tight, and with¬ 
out fri<-tiOD, It may be stiffi that whatever pressure 
exists on that end of the OToniotive piston open to 
tile air, i-an only arise ftom, and will lie exactly 
equivalent to, tile power exerted ui removing a cor¬ 
responding pressure from the other end of the piston. 
80 that, even in tlie'hypothetical case, power would 
not be gained, but merely transferred. But it will 
be shewn that, in practice, the amount of power ac¬ 
tually transferred is much less than tlmt expended 
The causes of the loss are many; among them ere 
the friction and leakage of the locomotive piston in 
tniveising the whole length of the tube, and the 
friction and leakage of the air-pumps. But these 
are trivial compared with the enormous w^te, owing 
to leakage in the iissure extending along the top of 
the tube; and this cause will operate after every 
precaution has been employed. The apparatus also 
for closing this iissure will require an abstract addi¬ 
tional power, which contributes nothing to the mo¬ 
tion ot the train. There is another cause of power 
being lost, which, as I have never seen it noticed, I 
shall discuss at some length, viz., that aiising from 
the elasticity of the air, and analogous to the effect 
alrea-’y eluded to, of the elasticity of the rope, 
wliere that means of tractition is employed. To 
dttermine more p^cisely the nature ot the waste of 
force in atmuspl^rii; railways from the cause under 
consideration, we will imagine an atmospheric pres- 
sure of (suppose) 10 Ih. to the squat e inch on the 
loi omotiie piston luccssary to overcome tlio inertia 
of the train, .md set it in motion witJi the requisite 
velocity. •‘The elastic force of air at a constant 
^mpirature varies inversely as the spafe itoccupics 
«or, m other words, the pressure lessens in jiiopor- 
tion the air is condensed. Now, to produce a 
pres'-nre of 10 lbs, to the square iuch on one end of 
the moving piston, we must (taking the ordinary at- 
mos) heric pressure at 15 lbs.) diminish the elastic 
prepare in the tube of rarefied air till it amounts to' 
only 5 lbs, on the square inch ^bflt is, the air in a 
tube some three miles long, must be rarefied five- 
hlleenths, or one-third its original densitjy, before 
• the tr.un can be put in motion. And the force re- 
qui.Ate for this purpose contributes nothing, be it 
remembered, to the subsequent motion of thj train, 
since, to maintain its motion, the pnmps must con¬ 
tinue'!# .etf worked exactly as if this preliminary ex¬ 
haustion had not been effected, for otherwise the 
advance of th( piston would soon condense the air 
Ufpiin. It mal be considered that wc have over-es¬ 
timated the loss of power in stating that “ the pre¬ 
liminary exhaustion contributes nothing to the sub¬ 
sequent motion of the train.” It may be argued 
that the amount of pressure^eccssary to merely put 
the train in motion is much less than that necessary 
to maintain its fiill velocity. In practice, however, 
the train is never started till a great proportion of 
the exhaustion has been effected, and beforethe train 
has performed but a very small part of its journey, 
the maximumsexhaustion is effected. Moreover, up 
to that point the waste of power wiil continue to 
operate, though, of eiJurse, not in so great a degree 
as vjhcn the train is at rest, and diminishing as the 
a vebcity increases, for this reason, that, until the full 
speed is attained, tlie vaenSm increases in degree, 
and is, therefore, carried on with greater rapidity 
than* corresponds to tlie mere progression of the 
train. 


We mast explain what is meant by *' rapidity of 
exhauetion corresponding to the velocity of the 
train,” When the rarefaction has reached that de¬ 
gree which is to be maintained without increase or 
diminution throughout the journey, thu train will 
also reach its fall speed. It wlQ f(^W| therefore, 
that, while the degree of rarefaetiqja remeitta toiai> 
tered, for evqry foot’ which the motive piatost' »d- 
vances along the air-tube, a quantity of ^ 

that contained in one foot of the ^-tttbei vritt he 
pumped out by the engine. If this exact corteapen* 
deuce in the rate of pumping the air, and of the mo* 
tion of the train, were not maintain^, the degMe of 
rarefaction would not remain unvaried. If toe air 
were pumped out more alowly than the uotioik of 
toe propelling piston required, the air would tend 
to exmdense, and vice versa. Of coarse, in this ex¬ 
planation toe supposition of leakage it excluded. 
The elasKcity of the air affords a reservoir of force, 
whicli, towards the end of the journey, would keep 
toe train in motion for tome little time after the air 
pumps ceased to be worked. This circumstance 
might be considered another^offoet against ottr eeti- 
mate, but that the train is nwer in practice allowed 
to come to rest gradually, bnt is stoj^ied by toe ex¬ 
ternal force of breaks. On the whole, toerefore, 
the amount of loss must be oonsidered to be almost 
exactly that above |||^|nated. The motive piston 
successively occupiea*every part of the air-tuhe, 
consequently, supposing no leakage, the air-pumps 
must, before the journey can be completed, pump 
out a volume of air equal to the solid counts of the 
tube. Now, we have shown that, wfajHh the pres¬ 
sure is lOlbs. to toe inch, the extracnon of two- 
thirds of this bulk o^oir eontributes nothing to the 
motion of the train. We may, therefore, state, 
without appreciable error, that with the above degree 
of pressure the preliminary exhaustion wastes two- 
thinks of the power of the engine. The immediate 
corollary to this statement is, that the train is pro¬ 
pelled most economically with a low degree of ex¬ 
haustion of the air-tube. Sap{iosing the pressure 
on the propeller to be only 11b., instead of 14lbs. to 
the square inch, the waste would be but one-tenth 
of that estimated above; that is to say, one-fifiteentb 
instead of two-thirds of tbe power of the engine. 

It must be carefully noted, that tbe Metum of the 
propeTling piston is nok an immediate, but an ulti¬ 
mate cause of loss of power. For any given dia¬ 
meter of the piston, the necessary degree of exhaus¬ 
tion inoreasea as the resistance to the piston, from 
friction and other causes, increases. In other words, 
the amount of this waste is, in mathematical hm- 
guage, a function of two variables j toat is, varies 
SB toe resistanoe to the piston and length tof the 
tube conjointly. So much for the waste of power 
from preliminary exhauation. Before discussing toe 
next cause of loss of power, we may consider pa¬ 
renthetically another method of propelling railway 
trains, which, as it has never, I believe, been car¬ 
ried into practice, is only introdueed for the purpose 
of explanation and comparison with exiiting me¬ 
thods. 

3. This third metood of traction was based on 
two hydrostatic principles—that toe pressure of 
water is directly proportional to its depth—and 
that toe pressure is communicated equally in every 
direction, Hence, if a cistern containing water 
rommanicate by a tube of a^form whatever with 
a piston fixed in the tube, th^pressure will notsde- 
pend on the quantity imer in the cistern a^ 
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tub«, bat sclrly on the perpendicular altitude of the 
Burfaae of the water in the cistern above the piston. 
In the case of the railway, the piston was attached 
to the train, and was to travel a horizontal pipe 
laid along the whole length of the rails. The above 
law of liquid pressure is, however, laid down on the 
suiiposition t^t the fluid is at rest—when the fluid 
it flowing, the pressure is not by any means so great, 
«tnd diminishes as the velocity increases, a great pro¬ 
portion of the force being absorbed by the mutual 
action of the fluid molecules, and their friction with 
the surface of the tube. Hence we come to another 
important truth, viz., that the laws of fluid pressure 
are by no means the same for fluids at rest and 
fluids in motion. This truth applies as well to the 
atmospheric as hydraulic railway. In the former, 
a large portion of the atmospheric pressure would 
be absorbed, and the labour of pumping increased, 
by the friction of the air with the inner surface of 
the tube; and this loss will not appear inconsider¬ 
able, when we recall some familiar instances of this 
kind of action. A trumpet is sounded, that is, the 
whole mass of metal composing it is thrown into a 
state of rapid vibration by the friction of air. The 
friction of air in the nozzle forms the greatest re- 
sistance to the working of the common bellows. A 
peg-top when spun is brought to rest principally by 
the action of air—not by re^ance of the air in the 
ordinary asceptation of the ^rase (for that would 
require projecting surfaces,) but by the friction of 
it. A peg-top in vacuo has been known to con¬ 
tinue spinning an hour and a half. If an inflated 
bladder hdW the month stopped, and only a small t 
hole pricked in the side, it will take considerable 
foree to drive out the air; th^ resistance is tlie fric¬ 
tion of the air with the sides of the hole. It is im¬ 
practicable to light two distinct towns with gas from 
one gasometer, the gas being obstructed in flowing 
by its friction with the internal surface of the supply 
pipe. Excepting this friction of the tubes, the 
comparison between the hydraulic and atmospheric 
railways seems greatly in favour of the former. 
Water being incompressihle (nearly so, at least,) 
the loss corresponding to that form “ preliminary 
exhaustion,” is avoided in the hydraulic scheme; 
ovring to water being much less subtle than air, 
the waste from leakage would also be much less. 
The hydraulic system affords also the convenfrnce of 
a reservoir of j.ower, for the power stored in the 
ci.stern may be employed at any distance of time 
after the cistern has been filled. The last effect of 


transmitting pressure by the inteivention of air 
which we have to consider, may, like the preceding, 
be explained by analogy. In considering the rope 
tractiun, ^t was shown that obstacles on the rails 
would cause a constant stretching and nnstretching 
of the rope, which would give rise to a waste of 
power. The reader will, on^ reflection, easily per¬ 
ceive that the same waste occurs in atmospteric 
traction, only proportionably increased, on account 
of the exccf^ingly greater elasticity of the material 
by which communication of power is effected. 

4. In the fourth mode of traction, that by loco¬ 
motive engines, the canses of loss of power differ 
altogether from the preceding: they arise from the 
power being employed in moving not only the train, 
but also the enormous additional weight of the en¬ 
gine ahd tender, which frequently amounts to fif¬ 
teen tons; also fro^-n the occasional slipping of the 
^eels on the raibi. v 

’ These, then, are the sources of the loss of force 


in the four methods of railway conveyance In 
making, however, an election between them, many 
other questions besides that of loss of power would 
have to be taken into ^ount,—such as the danger 
of breaking the rope, where that kind of traction 
was used; and, on the other hand, the fact that 
locomotive engines, by the very nature of their uc 
tion, become inoperative on rails not nearly hori¬ 
zontal. With respect, bowewr, to the mere quts- 
tion of waste of power, there will be no difficulty in 
determining, from the above considerations, the par¬ 
ticular mode of traction in wiiich the loss immea¬ 
surably preponderates .—Civil Engineer. 

ON THE IMPORTANCE OF VENTILATION 

BY MK. 1*. SQOIIIE. 

(Continued from Page 283.) 

Mr. Rucker’s mode of single ventilation dest^rves 
to be mentioned: it is a suspended light, having u 
globe screwed on the bottom of the brass-work sup¬ 
porting the burner, and the air glides down the sides of 
the globe, and is warmed before it has to suppoi t the 
combustion; it then passes up the hollow stem which 
suspends the. lamp, and is the outlet for the spoiled 
air : there is one in operation at 320, Oxford-st. 

Having pointed out the different plaiu^or venti¬ 
lation, we may take a survey of the different burners 
that are employed for gas lighting : the BuUt^* whieii 
once liurnt oil and oxygen, lu^ used for burning 
gas ; the Boccius burner, a similar one to that of Gur¬ 
ney, both requiring a metal tube within the upper 
part of the glass chimney ; these arc for lighting on 
a large scale, and therefore not so frequently requir¬ 
ed as the argand burner, which has been made into 
dll shapes; that by Leslie into a ring, gives a good 
light, and beidg a thin metal, does not detract fronr 
the heat at tlie point of combustion so much as the 
stronger made ones. Luntley’s is a flattot.ed ring, 
and the gas is burned at the ver} bottom of the glass 
chimney. Platow puts a cone in the glass-holder, 
pierced with holes at its base, the current of air 
thus passes between the hot surfaces of the bras.s, 
and is warmerhandj the flame is steady. Dochree’s 
burner delivers the gas at four holes concealed in a 
groove.^nnd the gas riaes and ignites as a circular 
sheet of flame. 'The Scotch jet, called the tisli-lail,, 
appe.irs to be the favourite for economy, andjiunis 
tlie gas most perfectly, requiring no regulation if it 
have 6ut sullieicnt pressure. Wanning the gas is a 
desideratum ; and 1 think it is Mr. .Smit#§#<Sw brings 
tlie supply tube over the flame for that purpose. 
Dr. Reid brings the supply tube doirn the centie of 
his radiating light, which is a beautiful arrangement 
of the Scotch jet ill a circle, so that the flat flames re¬ 
semble the spokes of a wheel; a circular flue sur¬ 
rounds it, and the draught of air, rushing through 
the leaves of the flame, prevents the tube from be¬ 
coming too hot, so that the gas comes higlily heated 
to tile point of escape without being difoomposed— 
a beautif. 1 light is obtained, together with ventila¬ 
tion, and no glass is required. Glasses arc not only 
an additionid expense to gas lighting, but some light 
is lost by their use, and when tli^ become dirty 
from any cause, the loss is greatly increased ; it is 
true they soften the light, but if the lights are placed 
high, and we get the reflected light from the walls 
the glasses may be dispensed witli. There is k light 
of Dr. Reid’s plki^^d under the ceiling of tli^ 
Speaker’s room in the House of Ckimmous, in tlie 
centre of a neat perforated zinc pendant, whiq]i gives 
a beautiful light to read by, though it is perhaps ten 
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or twelve feet above your head—the pendant serves 
os the ventilator to the room, and the pure air is ad¬ 
mitted appropriately near to the floor. 

Naphtlmlizinif the i^ns increases its illuminating 
power; that which volatilizes at a low temperature 
, should be employed, and not too much introduced, 
otherwise you obtain a reddish flame instead of the 
star-like bright tight. 

The u^ual argand bifrner r.on.'.uraes about 5 cnbic 
feet of gas jier hour, producing rither more thin 
5 cubic feet of c irboiiic acid and half a pint of water. 

Sliojis using thirty of these lights, therefore, in an 
evening of four hours, produce upwards of nine gal¬ 
lons of water, holding in solution the noxious pro- 
ilucts of the gas. 

An argand lamj! burning in a room twelve feet 
high and twelve feet square, containing 171 {H cnbic 
inches of air, with closed doors and windows pro¬ 
duces sufficient carbonic acid in rather more than 
three hours to exceed one per centum, which is con¬ 
sidered Unfit for respiration, and wlieii it amounts to 
ten per cent, it is fatal to life. 

A man makes on an average twenty respirations 
per minute, and at each inspiration inhales sixteen 
cubic inches of air; of these 320 cubic inches inhaled 
tlnrty-two cnbic inches of oxygen are consumed, and 
' twenty-five cubic inches of carbonic acid produced. 

These'hre data for our consideration; anj 1 trust 
will lead many to tbiQik seriously about making their 
knowledge practicojly useful. The following ex¬ 
tract from the pamphlet of Mr. llitchie, published 
this year on the ventilation and warming of fiwlories, 
puts in a very clear manner the importance of pure 
air. lie says, “ If the various convolutions of the 
air-cells of the lungs were spread out,^ they would 
prftieut a .surface thirty times as extensive as the 
surface of the body ; tliat over this extensive surf.icc, 
^ through cifbecdingly minute vessels, the entire blood 
of the body passes every three minutes; that we 
respire every twenty-t’our hours ti (juantity of air 
that would fill upwards of sevcnfy-eigbt hogsheads, 
and the blood passes upwards of 500 times in the 
course, of the day through the lungi^ 'f^jiosed to the 
enormous quantity of air whicliwe respire. 

Thus in iiroportion as the^wff^itics exist, tbeliirwe 
bw.xtho beeomes a slow or more rapid poison.— 
^Pharmiceviiral Journal. 

FIIlE-l’ROdF WARE 110 USES AT * 

•* LIVERPOOL. 

Th k noble pile of warehouses now beinf erected for 
Mr. Brancker, if unquestionably the largest yet 
e.iected ill Liverpiol, occupies the three fronts of 
Great Iloward-street, Uublin-slreet, and Dixon- 
sti-eet, and eovera4,433 square yards of land, being 
only 107 yards less than an acre. It is divided into 
eleven warehouses, of sometiflng less than 400 
Square yards each, not including the walls, llie 
e.xtcrnal walls*are 34 bricks thick, and the division 
walls are three bricks. When completed, the ware¬ 
houses will be 65 ft^t high, and will have six stories 
of rooms, besides the basement or cellar story. 
Every window tUroughout the pile is to be glazed 
with large sheets of plate-glass, and each is pro¬ 
tected by a strong wrougSt-iron shatter, secur^ to 
an iron,/rame. The floors are farmed by iron gir- 
dq^ or teams, resting on columns great strength, 

■ and are all 8ecut:ed. together by wrought-iron coup- 
ling-hars. The beering-beams rest on large blocks, 
made ofoWelsh fire-clay, and brick arches of nine 
inches thick are to be thrown from beam to beam, 


the lateral tliru.«t of tlie arches beitxg counteracted 
by wrought-iron tie-rods, strongly secured to, the 
beams, which are placed horizontally every 6 feet on 
the average. These connecting rods are ij iu. 
square, and are tested to resist a teusiou of thirty- 
five tons earh. Eve^ bearing-beam is also test^ 
by a lever press at the building, to bear^a its centre 
a pres.iure of thirty-eight tons, which is equivalent 
to a wei -ht of four tons on each square yard. The 
floors of the whole structure are to be laid with 
W^’clsh fire-tiles, beilded in Terras mortar, there 
being an intervening stratum of sand to prevent the 
fracture of the arches, should heavy goods be 
thrown down upon them. ITie entrance doors are 
made double—that is, of two separate plates rivetted 
together, having a cavity of an inch between them, 
with six small air-holes so that if either side of the 
door bcame heated, the other side would be compara¬ 
tively cool. The various rooms have also iron 
double doors of communication, each door being 
placed on the internal faeeof the wall, so as to leave 
a .space of two feat between them. The staircases 
are inclosed from the rooms by walls of two bricks 
thick. These staircases are 18 feet long, by 7 feet 
6 inches broad, and all the steps are of Yorkshire 
stone. Each stiiirea.se is to he provided with an 
upright main, of 6 inches diameter, which is to be 
sup]iiied with water from the mains about to bo 
laid down by the Sewerage Commissioners, and 
which, from Ihe pres.sure of the I,ow-hill reservoii^ 
will always be full of water. On each landing there 
is to be a brass .stop-cock screwed, to fit either the 
hose kept on the premises (GO feet long being appro- 
jiriatcd to each room), or it will fit the hose of the 
Commissioners and Fi*: Police, so that in case of 
fire, there will be an abuodaiit supply of water 
on each lauding, and instantly available. Small 
Ujiertures are provided through which tlie branch 
can be inserted, and as each room will be perfectly 
air-tight, it will be imjiossible, if a fire occurs, for 
it to break out into flame. The staircases arc so 
admirably constructed, tliat if every room in the 
building was on fire, men may be placed in perfect 
security on each landing, and pour a continuous 
stream of water into every room. Ail the entrance 
doors are rwessed back from the fronts of the 
buililing,»atid there are ijp projecting cat-heads or 
pent-houses beyond the line of the edifice. The 
roofs arc all to be formed of wrought-iron trusses, 
covered with Welch slates; and parapet-walls are 
to be built between each warehouse for addittional 
security. Great attention seems to be paid to the 
drainage, there being three large dry wells of 5 feet 
djaraetcr and 20 feet deep, and barrel sewers are 
being carried from all parts into these wells. The 
whom of these magnificent buildings have be^ 
designed and are being erected, by Messrs, Samuel 
and James Holme .—Liverpool Journal. 

THE COPPER TRADE. 

An article in the ‘ Swansea Journal’ direcU atten¬ 
tion to the great and increasing importance of the 
copper trade with India. It appears that in “the 
years 1835-6,1836-7, and 1837-8, the importation 
of this article am< unteil on an average to the value 
of 2,575,000 rupees (£257,500), but the last of 
these years had so heavy a proportion as 40 cause 
a glut in the market, which was fell to some extent 
in 1841, when the average of j/mwe years was 
2,126,000 rupees, or £212,600j^'he trade then 
recovered rapidly, the of 1841-2 and 
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1843-4 being 3,242,000 rupees, and tlie proportion 
of the latter year amounting to no less than 42 
lakhs, or £420,000.” The writer goes on to ob¬ 
serve, that as ‘‘the only use to which copper is as 
yet turned, is in manufaetttring the domestic uten¬ 
sils of the Hindoos, who no sooner emerge from 
abject poverty, then they hasten to exchange their 
earthenware, for dishes and water-pots of brass,” 
an increase in the demand for copper shows an im¬ 
provement in the social condition of the natives, 
which opens further prospects for British commerce. 
The writer adds, “.that the increase in the copper 
trade may be set down by some persons as the re¬ 
sult of mere temporary speculation ; but be ad¬ 
duces tlie increase in the trade carried on with 
America in the same article as a proof that our 
export may be set down as legitimate. We find 
that the export trade, from reference to the table of 
exports in metals, iron, and steel has shared in the 
prosperity which has attended every branch of our 
commerce in 1844. The excess oit the exports in 
metals fincluding iron, steel, copper, brass, and tin) 
over those of 1843 amounts to £730,300. 

NEW MOTIVE POWER. 

M. Spxuoues, who some short time since reported 
to the Aca lamid des Sciences a discovery of a motive 
power which he then thought would be a substitute 
for steam, and which consists of combining atmos¬ 
pheric ur with hydrogen gas, by which an explosion 
is produced when ignited, has at a recent meeting of 
the academy, made another communication, from 
which it now appears that the detonating poi^er 
ceases nnder pressure. This phenomenon has proved 
an obstacle to the expei4ments of M. Selligues 
before the Committee appointed by the Academy. 
Notwithstanding the difilculties which have inter¬ 
posed themselves, M. Arago has convinced himself 
of the discovery, and has repotted to the Academy 
that with so small a quantity ns 3 to 5 litres (6 to 
10 pints) of hydrogen gas, mixed witli atmospheric 
air, a weight of 1000 kilogrammes (=2205 lb.) was 
rapidly raised to the height of 3 feet. 

FERMENTED LIQUORS. 

Dr. Hum., of Upper Brook Street, has just ob¬ 
tained a patent for im^wovemenls in mamfiicturing 
or improving fermented and distilled liquors. 

These improvements consist in passing a current 
of electricity through a quantity of wine, spirits, 
beer, or other fermented or distilled liquors, by 
means of an electrical apparatus. The object of this 
process is to improve quality of the liquor so 
operated upon, by perfecting the fermentation, and 
ttereb^ giving to the liquor a property similar to 
that usually acquired by age, and likewise aifording 
a means of separating toe acetous part of the liquor 
from the general mass. Jhe most convenient mode 
of effecting this object is by placing the liquor in a 
close glass or glazed earthen vessel, and inserting 
the poles of a galvanic battiuy into tlie liquor, by 
means of which a current of electrimty is carried 
torongh the liquor. 

The quantity and intensity of the electric fluid re¬ 
quired, will deyiend on the quantity and condition of 
the Hqnor to be operated upon, uid the state to 
whidi'it is desired to be brought; oonsequentiy, 
the space of i(^e during wUch the process should 
be continued, ^ust depend upon the same condi¬ 
tions, As toes^’rcomstonces will necessarily vary 
in operating upon different matters, the patentee 


has considered It impossible to describe any defined 
scale of proportions, but he has given some general 
rules, by which operators may be guided. If, for 
instance, two gallons of new wine are to be acted on ^ 
the patentee employs an ordinary galvanic battery, ’ 
made on the principle proposed by Smee, with half. 
a dozen pairs of plates, about six inches by two 
inches in area: one or tWo pairs of these plates are 
generally used, with a solution of one part of sul¬ 
phuric acid to twelve of water; the poles are of 
platinum; the negative being made of fine wire, 
about 1-200th of an inch, and the positive a thin 
plate, one inch by three in area. In this case the 
poles should be about six inches apart: the posi¬ 
tive being entirely immersed in the fluid (which is 
put into a close vessel of glass), and the negative in¬ 
serted only about half an inch into the fluid. By an 
apparatus prepared with these conditions, the opera¬ 
tion upon the wine should be continued for about a 
week, the effect being watched from time to time ; 
and should the presence of gas appear at either pole, 
in any considerable quantity, it may be desirable to 
lessen the strength of the battery, by weakening the 
solution until little or no gas is perceptible. The < 
requisite time for continuing this operation upon the 
wine can only be known by tasting it, as different 
qualities of wine will necessarily requirg different 
quantities and intensities of electricity. 

In order to improve wina in any large quantity, 
an apparatus proportionably inrreased in power will 
be required. Beer is to be operated upon in the 
same way; but it will be found that malt liquors 
generally will require the process to be contined for 
a less time. Spirituous liquors will sometimes need 
to be operated upon for a longer time; but in all 
cases the flavour of the liquor, (occasionally tasted), 
must guide the operator. ’ >■ 

It will require considerable caution, In operating e 
upon different liquors, to prevent their natural brisk¬ 
ness from being destroyed; which would be the 
case if the intensity of the battery were too great. 
By increasj^ the surface of either pole of the bat¬ 
tery, the in^%ty of the electric fluid, at tiiat pole 
will be diminished^, jmd vice verta ; and even some- 
timfis the negative be made to present the 

largest surface ; and by bringing the poles efuser ' 
together the effect will be irf Teased. By the use of 
ORB pole of the battery only, the effect may be pro¬ 
duct, but by a much slower pro^«;^'The most 
acid condition of the liquor will olvnys be at the 
positive pAe, and fiom which any quantity may be 
drawn, in case the acid should he too redimdaut to 
be mixed up with the mass. 

The elements of this improved process or mode of 
operating upon fermented and distilled liquors, lieing 
t^s set forth, the detaUs of which must be varied 
occordii g to the quantities and conditions of the 
liquors; the patentee desires it ti^. be understood 
that he does not intend to confine himself to the use 
of any particular construction or arrangement of f 
electrical or galvanic apparatus, or to any definite 
precise dimensions of the conducting poles. But he 
daims toe application of a ctferent of electricity, 
passed through ferraei^d or distilled liquors, % 
means of any suitable machine or apparatus, (or the' 
purpose of improving their condition, or giving them 
those qualitieti ighich have heretofore been ^wholly 
obtain^ by age, and allowing toe odd portion of the 
liquor to be partially drawn off, if nei^sary. 
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BISCUITS. 

PoR the following account of the mechanical system 
^ of baking biscuits for the royal navy, 1 am indebted 
’ to the ingenious inventor, Thos. Grant, Esq. of 
. Gosport. 

Ships’ biscuits are aow made by machinery; and 
one of the reasons for this has been that the ma¬ 
nual prqiaratiun of t&em was too slow and too 
costly during the last war. A landsman knows very 
little of the true value of a biscait: with a seaman, 
biscuit is the only bread that he eats for months to¬ 
gether. There are many reasons why common loaves 
of bread could not be used during a long voyage: 
because, containing a fermenting principle, they 
would soon become musty and unlit for food, if 
made previous to the voyage; while the preparation 
of them on board ship is subject to insuperable ob¬ 
jections. Biscuits contain no leaven, and, when well 
baked throughout, they suffer little change daring a 
long voyage. 

The ^lowance of biacnit to each seaman on board 
a queen’s ship is a pound per day (averaging six 
biscuits to the pound;. The supply of a man-of- 
war for several months is, consequently, very large; 
and it often happened during the last war that the 
difficulty^of making biscuits fast enough was so 
great, that at Portsmouth waggon loads yfure un¬ 
packed in the st’‘eets and conveyed on hoard ships. 

We shall now descrihe the mode of making bis- 
cults by hand ; and afterwards speak of tlie im¬ 
proved method. The bakehouse at Gosport con¬ 
tained nine ovens, and to each was attached a gang 
of five men—the “ turner,” the “ mate,” the ” dri¬ 
ve^” the “ lireakman,” and the “idjejpan.” The 
reipiisite proportions of flower and water were put 
into a lar^e jj^ugh, and the ” driver,” with his 
c naked arms, mixed the whole up together into the 
form of dough—a very laborious operation. The 
dough was then taken from the trough and put on a 
wooden platform called the break: on this platform 
worked a lever called the break- staffs live or six 
inches in diameter, and seven feeUSSg one end of 
tliis was loosely attached by aj//nd of staple to the 
wall, and the breakmanjkMll^or sitting on the^ther 
eilR, worked tliis lever^and fro over the dough, by 
an uncobth jumping shuffling movement. When 
the dough had become kneaded by this barbamus 
method thin sheet, it was removed to the 

moulding-board, and cut into slips by means of an 
enormous knife; t|iese slips were then broken into 
pieces, each large ^nough for one biscuit, and then 
worked into a circular form by the band. As each 
biscuit was shaped it was handed to a 8«:ond work¬ 
man, who stamped the king’s mark, the number of 
the oven, &c. on the biscait. biscait was then 
docked, that is, pierced wirit horns by an instrument 
adapted to the purpose. The finishing part of the 
process was one in which remarkable dexterity was 
displayed. A man stood before the open door of 
the oven, having in his hand the handle of a long 
ahovel called a peel, the other end of which was lying 
flat in the oven. Another man took the bisenita aa 
fast as they were formed ai^ stamped, and jerked or 
threw them into the oven with such undeviating ac¬ 
curacy tl^ they should always fall on the peel. The 
mas with the peel then arranged thejbiscuits side by 
■aide over the whole 'floor of the oven. Nothing 
could exceed (in manual labour alone) the regularity 
with which this was all done. Seventy biscuits were 
thrown into the oven and regularly arranged in one 
minute; the attention of each nulh being vigonraaly 


directed to his own dqwrtmatt; for a delay of a 
single second on the part of any one mim wottld have 
disturbed the whole gang. The biscuits do not te- 
quire many minutes’ baking; and aS the ovmi la 
kept open daring the time that it is bring.flitod, ^ 
bbeuits first thrown In would be overbaked weris 
not some precaution taken to prevent It. lAe 
moulder, therefore, made those which were to he 
first thrown into toe. oven larger than the autai^ 
quent ones, and diminiahed the site by a nkw gnutor 
tiw. 

The mode in which, since about the year 1831, 
ships’ biscuits have been made by machinery in¬ 
vented by T. T. Grant, Esq., of the Boyal Clarenee 
Yard, b this: the meal or flower b conveyed into a 
hollow cylinder four or five feet long, and ^out 
three feet in diameter, and the water, the quantity 
of which is regubted by a guage, admitted to it, a 
shaft, armed with long knives, works rapidly round 
in the cylinder, with such astonishing effect that, in 
the short space of three minutes, 340 pounds of 
dough are produced, infinitely better made than that 
mixed by the naked arms of a man. The dough is 
removed from the cylinder, and placed under the 
breaking rollers; these latter, which perform the 
oflice of kneading, are two in number, and weigli 
15 cwt. each; they are rolled to and fro over the 
surface of the dough by means of machinery, and in 
five minutes the dongh b perfectly kneaded. The 
sheet of dough, which is about two inches is 
then cut into pieces half a yard square, wiRbh pass 
under a second set of rollers, by which each piece b 
extended to the size of six feet by three, and reduced 
to the pro[>er thickness* for bbeuits. The toeet of 
dough is DOW to be cut up into biscuits, and no part 
of the operation is more beautiful than the mode 
by which thb is accompibbed. Ihe dough b brought 
under a stamping^r catting out press, simibr in 
eflect, but not in detail, to that by which oircubr 
pieces for coins are cut out of a sheet of metal. A 
series of sharji knives are so arranged that, by one 
movement, they cut out of a piece of dough a yard 
square about sixty hexagonal bbeuits. The reason 
for a hexagonal (six-sic’eJ) shape b, tint not a par¬ 
ticle of waste b thereby occarioned, as the sides of 
the hexa|0nalB accurately fit into those of the ad¬ 
joining bbeuits; whereas circubr pieces cut oUt of 
a large surface ^ways leave vacant spaces between. 
'Ihat a flat sheet con be divided into hexagonal pieces 
without any, waste of malerial is obvious. 

Each bbcuit is stamped with the queen’s mark, 
aa well os punctured with holes by the same move¬ 
ment which cuts it out of the piece of don^. The 
hexagonal cutters do not sever the blscuns com¬ 
pletely asunder; so that a whole sheet of them can 
be pat into the oven at once, on a large peel or fiiO- 
vel adapted for the purpgse. About fifton minntes 
are sufficient to bake th^; they are then witodrawa, 
and broken asunder by the hand. 

The com for the bbenita b pnrehaaed at toe mar¬ 
kets, and cleaned, ground, and dreasbd at toe go¬ 
vernment milb; in qualify it b a mixture of fine 
flour and middlings, the bran and pollard being re¬ 
moved, lAe ovens for baking are formed of fire¬ 
brick and rile, with an arba of about 160 feet. 
About 112 lbs. weight of biietrita are pat*inta toe 
ovens at once. TUa b called a an^and b reduced 
to about llOlba. by the baking^^rom twelve to 
sixteen anits can be baked in s0x oyen every day, 
orafter tberate of224U>&.U^^our. the men en¬ 
gaged are dresaed in cleoy check shirta and white 
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li'icn trowscrs, apron, and cap; and every endea¬ 
vour is made to observe the most scrupulous clean¬ 
liness. 

We may now make a few remarks on the compa¬ 
rative merits of the hand and the machine processes. 
If the meal and the water with which the biscuits 
are made be not thoroughly mixed up, there will be 
some parts moister than others. Now, it was for¬ 
merly found that the dough was not well mixed by 
the arms of the workman; the consequence of which 
was, that the dry parts became burnt up, or else 
that the moist parts acquired a peculiar kind of 
hardness which the sailors called “ flintthese de¬ 
fects are now removed by the thorough mixing and 
kneading which the ingredients receive by the ma¬ 
chine. 

We have seen that 4.^0lbs, of dough may be 
mixed by the machine in four minutes, and kneaded 
in live or six minutes; we need hardly say how much 
quicker this is than men’s hands could effect it. 
The biscuit.H are cut out and stamped sixty at a time, 
instead of singly : besides the time thus saved, the 
biscuits be.come more equally baked, by the oven 
being more speedily filled. The nine ovens at Gos¬ 
port used to employ 45 men to produce about 1500 
lbs. of biscuit per hour; 16 men and boys will now 
produce, by the same number of ovens, ‘2240 lbs. of 
biscuits (one ton) per hour. 

Ttie comparative expense is thus stated:—Under 
the ul^igystem, wages, and wear and tear of uten¬ 
sils, about Is. 6d. per cwt. qf biscuit: und-r 
the new system, the cost is 5d. 

The bakehouses at Deptford, Gosport, and Ply¬ 
mouth, could i»roduce 7000 or 8000 tons of biscuits 
annually, at a saving of 12,000/. per annum, from 
the cost under the old system. The advantages of 
machme-madc over hand-made biscuits, therefore, 
are many, quality, cleanliness,^'expedition, cheap¬ 
ness, and independence of government contractors. 
— Vre. 


NEW METHOD OF CLEANSING METALLIC 
CLOTH, 

More particularly applicable to Davy’s Sqfety Lamp, 
It is weU known that the metallic cloth which sur¬ 
rounds the flame of tfau lamps used in ^oal mines 
becomes very foul, in consequence of a mixture of 
oil, soot, and coal dost insinuating itself between the 
meshes thereof; and as this clogging up of the 
meshes of the fabric causes a great diminution in the 
intensity of the light, it is found necessary to cleanse 
the same very frequently. For this purpose, the 
metallic cloth is exposed to the action of fire, which 
decomposes the oil and coal, and only leaves between 
the meshes a powder, which is easily removed* by 
means of a dry brush. It is, however, impossible to 
heat metallic cloth tq the d^ree required for decom¬ 
posing the oil and coat, without bringing the same in 
contact with the air; by which means, in conse¬ 
quence of the oxidaton of the iron, the wire is dimi¬ 
nished in thickness, and the strength of tilie fabric 
consequently impared. 

Moreover, when the coal is of a sulphurous nature 
(as is often the case), the sulphur contained therein, 
being very destructive to iron, alwayb renders the 
wire more liable to break. 'Dte consequence of this 
is, that the safP'v.coyer, becoming thinner and more 
fragile, is much'^^^re likely to break from a shock, 
or evin by the of the flame; and thus tlie 

probability of accide^. which are of euch frequent, 
occurrence in mines, is^reatly increased. 


The following method of cleansing these kinds of 
fabrics entirely obviates the above-mentioned incon¬ 
veniences :—^Take a given quantity of carbonate of 
soda of commerce (which may be procured at a very 
low price), and dissolve it in water in a cast-iron' 
vessel. To this solution is to be added a sufficient 
quantity of quick-lime, tOideprive the carbonate of 
soda of the carbonic acid contained therein. The 
quantity of lime may be easily calculated by means 
of a table of chemical formula:. 

By snfficient boiling, a perfect re-action is pro¬ 
duced ; the carbonic acid combines with the lime, 
and forms an insoluble carbonate, and the soda be¬ 
comes caustic. It is only necessary to separate the 
carbonate of lime from the caustic soda by filtration. 
In thi^ solution of caustic soda, which is dilnh-d 
more or less, according to circumstances, the foul 
metallic fabric is to be immersed. After reiimining 
a short time (a few minutes will suffice) in this 
boiling liquid, the oil deposited in the meshes will be 
converted into soap, and the soot and coal be. re¬ 
moved by being partially dissolved. When the 
meshes of the fabric are cleansed, it is to be breshed 
with a hard conical brush, which penetrates the fa¬ 
bric, and afterwards washed in clean water, which 
removes any suhstaiiccs that might ha\ adhered 
thereto'^; after which the metallic fabric is to be 
wiped inside and out with a w'i^er, made of a sponge 
wound upon a stick, and in ordir to prevent the for* 
niation of rust upon the fabric, it is exposed to the ■ 
lieat of a coke or other ardent fire, until perfectly 
dry. It will be seen that the method of cleansing 
above described is very simple, and founded upon 
upon a wel*.-known chemical re-action, but it ^will 
be found to possess considerable ai^antages over the 
method now in use. 

In pointing out the advantages presented by Mr.''- 
Mueseler's lamp, M. Devaux, Chief Engineer of the 
Mines, acknowledges that the method of cleaning by 
fire diminishes the duration of metallic fabrics by 
one qnarten«»Jf, therefore, the results of this me¬ 
thod shall be foCi"d successful on being practically 
tried^ a great saving be eflected in mining ope¬ 
rations, which ought nof'V, bu overlooked.— Bulle¬ 
tin de I' Industrie, V 

VARIETIES. 

To cure Foxed Beer, —Add a handvVill or two of 
hops to the diseased beer, with a little powdered 
alum. ^ 

Qualities of Ivory, —^The African ivosy, when in 
the most perfect condition, should appear, when re¬ 
cently out, of a mellow, warm, transparent tint, 
almost as if soaked in oil, and with very little ap¬ 
pearance of grain or fibre; it is then called trans¬ 
parent or green ivory, from association with green 
timber; the oil dries up considerably by exposure, * 
and leaves the material of a delicate, and generally 
permanent tint, a few shades darker than writing 
paper. The Asiatic ivory is of a more opaque, 
deiai-white character, apparently from containing 
less oil, and on being opened, it more resembles the 
ultimate character of the African, but it is the moic 
disposed of the two to become discoloured or yel¬ 
low. The African ivory is gmierally closer in Oex- 
tnre, harder under the tools,‘and polishes better^ 
than the Asiatic, and its compactness also prevents 
it from so readily absorbing oil, or thd colouring 
matter of stains when intentionally applied.— Holt- 
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PORTABLE COSMORAMA. 

Ipnoieh, Sept. 30/A, 1844. 

Si»,—Enclosed I send you a descriptive draw- 
iug of a portable Cosmorama, which first suc- 
•e^ed with me; upon a trial, from the ideas re¬ 
ceived from a visit to the “ Cave" in the Baker 
Street Bazaar, London. It has proved most 
successful and efficient, also as a means of Illus¬ 
trating the best description of Dioramic subjects, 
I think you will be conferring a favour by insertion, 
upon tliose, who, although fully appreciating the 
value of any species of Dioramic illustration, are 
unable to gratify their desire, from its usual machi¬ 
nery being over expensive, or its size too extensive, 
or even its casual observance too costly. 

Detcription qf Figuree: —Pig. 1, exhibits a 
shaded elevation of the back of the Cosmorama, in 
which, the dotted line, shown at (a a’) gives that of 
the horizontal lateral section, shown in fig. 2, which 
I will first explain: (aa a’a') fig. 2, represents a 
box, two feet long, one foot high, and one foot 
broad. Into the end designed for the front, a 
square tube, (e e’) is inserted, equal to twelve inches 
in horizontal length, but declining in width from its 
junction witlt the box at (i), where its dimensions 
are six inches inside, to its termination at the lens 
(f) three inches in diameter, the wood being about 
hdf an inch thick. Then the focal length of the 
lens (f) being nearly equal to three feet, will^extend 
itself to the inside of the back (g); here, then, must 
the object to be viewed be placed. To effect its ex¬ 
hibition, a slit is made in the upper part of the boxf 
close inside (g), of sufficient width to admit of a 
frame (c) (on which the picture is stretched) having 
small handles for facility of removal at (c’c’), 
allowing the whole interior area of (g) to be taken 
up by the picture frame, excepting the bottom 
corners, into which intrude ther shoulders of the 
supporting legs hereinafter mentioned. 

And here 1 may notice, that the angles given to 
(ee’), in its quadrangular form, are drawn from the 
comer points of wide.st extension on the surface of 
the picture (c) up to, or near the periphery of the 
lens, in its fixed, available position. It now be¬ 
comes necessary to place between the lens and view, 
a something, in or^r to^ cut off all appearance of 
the interior of the box, irrespective of the scene ; and 
this is effebted by the broad wooden frame (d), close 
to which (next the picture) slides (h’); a card repre¬ 
sentation of a rocky cavern or detapidated archway, 
to be drawn out or put in by the small handle (b), 
its purpose bang, that when a view of the picture 
is twen through the lens, no more light may reach 
the eye, but that proceeding direct from the picture 
itself; and which light will so diffuse itself in its 
proper d^ree through the box from the illuminating 
apparatus above, l^his apparatus is given at (b’ b’) 
and (1* T) with (k); and exhibits a box of the form 
given in the drawing, which, having communication, 
first underneath itself, with the lower one, is six 
imdk«$ high at ite front nearest the lens, and having 
ut Optning then above, large enough to' admit of the 
^are-iuniielled lamp-box and lamp belonging to it, 
(“’h’) lamp illuminates the picture, (c) the 
light vassi^r through a faintly coloured tissue-paper 
purpose of modification; while a 
piece of Wool ' r the lamp, and upon whose edge 
t^fraw 01 A-iaper-screen abuts, prevents the 
^jght froi “ “^rough any where else. Of 


orifice of the funnel for the heat to escape out of, 
with any smoke that may be generated. 

1 will further mention, that the modifying screen 
may be drawn in and out by means of a little nob, 
in order to substitute bne, whose paper is of a 
different tint, as suiting a night, or day, evening, 
or morning viewf &c. 

The idea of fig. 1 and 3, will suggest itself upon 
a comparison with fig. 2. F^. 3 is a front view of 

the Cosmorama, and fig. 1, a blank view, externally 
also. The supporting legs are seen distinctly at 
A and B; B showing tlie ^ge, and A the side view: 
being inserted into holes, one at each comer of the 
bottom of the instrument up to their shoulder. They 
are fixed through the sides of the box, liy means of 
the screws C, and thus form a support to the in¬ 
strument, of sufficient strength, and of an elevation 
adapted to the human eye, when a person standing 
becomea a spectator. The legs may be one inch 
thick and two inches broad. 

I remain your old correspondent, most respectfully, 

.55G1DIUS. 


THE CHOCOLATE TREE AND ITS USES. 
What is generally called Cocoa is merely the berries 
of Theobroma Cacao, pounded and drank either 
with water or milk, or with both, i'hocnlate is a 
compouid drink, and is manufactured chie^y from 
the kernels of this plant, whoc 3 natural habitation 
would seem to be Guayaquil, in South America, 
though it flourishes in great perfection in the West 
Indies. It grows also spontaneously and luxuri¬ 
antly on the banks of the Magdalena. Mr. Schom- 
burgk, in his recent expedition into the interior of 
British Guiwa, found the country abounding in 
Cocoa, “which the Indians were most anxious lo 
secure, as the pulpy nrillus surrounding the seed has 
an agreeable vinous taste. Singular to 'say, how- 4 
ever, they appeared perfectly ignorant of the quali¬ 
ties of the seed, which possesses the most delightful 
aroma. Mr. Schomburgk states, they evinced the 
greatest astonishment when they beheld him and 
Mr. Goodall eSfikting these seeds and using them 
as Cliocolate, whic^^jas the most delicious they had 
ever tested. “ The hel^tii. the Cocoa shrub Ls 
generally from eighteen to tventy feet; the leaf io 
between four and six indies U ng, and its breadth 
thref or four, very smooth, and terminating in a 
point like that of the Orange tree, .Wt differing 
from it in colour ; of a dull green, ^itiibut gloss, 
and not so thickly set upon the branches. The 
blossom is first white, then reddish, and contains 
the rudiments of the kernels 0 ^ berries. When 
fully developed, the pericarp, or seed-vessel is a pod, 
which grows not only from the branches, but the 
stein of the tree, and is from six to seven inches in 
len^h, and shaped like a Cucumber. Its colour 
is green when growing, like that of the leaf; but 
when ripe, is yellow, smooth, clear, and thin. When 
arrived at its full growth, and before it is ripe, it is 
gathered and eaten like any other fruit, the taste 
being subacid. Chocolate, so called, and so prized 
both in the Spanish Continent and in the West 
Indies, never reached Great Britain except as a 
contraband article, being," like nearly all colonial' 
manufactured article-s, prohibited by the Custom¬ 
house laws. Wj)a^{ is generally drank under tl»t 
name is simply the Cocoa boiled, in milk, gruel, or • 
even water, and is as much like the Spanish or 
West India Chocolate as vinegar is to Burgundys 
It is, without any exception, of all domestic drink. 
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Ihe most alimentary; and the Spaniards esteem it 
so necessary to the health and support of the body, 
that it is considered the severest punishment to 
withhold it, even from criminals ; nay, to be unable 
to procure Chocolate, is deemed the greatest mis¬ 
fortune in hfe I Yet, notwithstanding this estima¬ 
tion in which it is held, the quantity made in the 
neighbourhood of Cis'thagena is insufficient for the 
demands of the population, and is so highly prized 
that none is exported but as presents I llie sigus 
by which good Chocolate or Cocoa is known are 
these —It should dissolve entirely in water, and be 
without sediment; it should be oily, and yet melt 
in the mouth; and if genuine and carefully pre¬ 
pared, should deposit no grits nor grounds. That 
made in the West Indies and in some part| of Cuba 
is dark; but that manufactured in Jamaica is of a 
bright brick colour, owing to the greater quantity 
of anatlo which is used in the preparation, and 
which, I think, gives it a richer and a more agree¬ 
able flavour. In an economical point of view. 
Chocolate is a very important article of diet, as it 
may he literally termed meat and drink ; and were 
our half-starved artisans, over-wrought factory 
children, and rickety millinery girls, induced to 
drink it instead of the innutritious and unwholesome 
beverdke called tea, its nutritive qualities Would 
soon develop theiqfelves in their improVd looks 
and more robust ^conslitutions. The price, too, is 
in its favour. Cocoa being lOd. per pouj|d ; while 
the cheapest black tea, such as even the Chinese 
beggar would despise, drank by milliners, washer¬ 
women, and the poorer class in the metiopolis, is 
4s, a lb., or 310 per cent, dearer, while it is deci¬ 
dedly injurious to health. The headk of the naval 
and military medu'dl departments in England have 
been sW impressed ivith the wholesomeucss and 
superior nutriment of Cocoa, that they have judici¬ 
ously directed that, it shall be served out twice or 
thrice a week to regiments of the line, and to the 
seamen on board Her Majesty’s ships, and this wise 
regiil (tion has evinced its salut^j^ects in the im¬ 
proved health and conditionjoir the men. Indeed, 
this has been most safafact^nly established in Ja- 
• maica among the ytiops; and a remarkable fact 
corroborating this Itatement is, that by returns to 
the Horse Gaard8,Mt is shown that only one death 
took place at Newcastle Barracks, in that fbland, 
out of U of 700 men, for the quarter ending 
Sept. 30, 1842; and the same may be asserted of 
other regiments in the West Indies, and of the sea¬ 
men in Her Mi^esty's ships on the coast. Bat the 
excellent qualities of Chocolate were known not 
only to the Mexicans and Peruvians, from whom, 
as a matter of coarse, the Spaniards acquired a 
knowledge of its properties ;»bat European nations 
also acknowledge its virtues. The Portugpiesa, 
French, GhS-mans, and Dutch, considered it an ex¬ 
ceedingly valuable article of‘diet, and Hoffman 
looked upon it both m a food and a meicine. In 
his monograph, entitled “ Potus Chocolate,” Iw 
recommends ikiin all diseases of general weakness, 
macies, low spirits, and in hypochondriacal com¬ 
plaints, and what sinewhis time have been termed 
nervous diseases. As one example of the good 
effect of Cocoa, he adduces the cose of Cardinal 
Richelieu, who was cured of fffefeiacausis, or a gene¬ 
ral wasting away of the body, by drinking chocolate. 
Liebig other chemists have demonstrated beyond 
question that no part of an organ which possesses 
motion and life ia destitute of nitrogen,:—“All 


pai^ of the animal body which have a dedded shape, 
which form parts of organs, contain nitrogenand 
the chief ingredienta of the blood eontain 17 per 
cent, of nitrogen, and no part of ua organ lest than 
17 per cent. It follows, therefore that nitn^ioi ia 
that principle of the body which, being in the 
greatest quantity, and perv^ing bQ tiasues, is that 
most frequently wasted, and most frequently in noM 
of renewal. This must be admitted. It tbltos^Cv 
then, that those substances which possess this {Uin- 
ciple in the greatest quantity in a given bulk, are 
those vdiich must be best calculated to renew that 
which has been lost or wasted by the operations of 
the body. Now caffeine ^thc principle of Coffee), 
and theobromine (the principle of Theobroma Cacao), 
are the most highly iptrogenized products in nature, 
as the foUowii^ analysis will show ;—Ci^ebiO ac¬ 
cording to Pfaii and Liebig contains— 

Carbon. 49‘77 

Hydrogen. 5*33 

Nitrogen . 28*78 

Oxygen. 16*12 

Theobromiue, according to Woskrsseusky, con¬ 
tains— * 

Carbon. 47*21 

Hydrogen. 4*S3 

Nitrogen . .35*38 

Oxygen. 12*80 

^P OF CHALK AT EAST CLIFF, DOVER, 
Every observer of the cliffs of Dover will behold 
.the same weather-beaten faee that terrified the army 
of Ceesar, with very little alteration, in this locality, 
till you come some fifty or seventy yards beyond 
the jetty. The same* flints, had they eyes, would 
have seen the glorious lord of day rise for the last 
2,000 years. The builder of certain premises on 
the cliff, from an error in judgment, and following 
the example of ffthers, continued the line of build¬ 
ings, not observing or regarding the mound of loo.se 
chalk thrown down when the moat round the castle 
was enlarged; and, finding the foot or bottom in 
his way, removed it. Consequently, the late heavy 
and incessant rains, lodging on the top or table, so 
saturated it, that the part above slipped, and filled 
up the space which he had made, and on which a 
part oPttie building stood, I have been an accurate 
observer of the cliffs for half a century. Tliere 
never has been, properly so colled, a fall of the 
cliffs in that time, hut virtual slips have been occa¬ 
sioned by the sea washing away the bottom, or by 
some excavations of man at the foot; otherwise tlm 
cliff cannot slip (or fall, if you please), hut from one 
or other of these joint causes. I call tiie attention 
of the scientific, or my contemporary olflierven, as 
well to the present slip as to the different ones idong 
the railroad—the great one at Shakspeane'a Cliff in 
1800, or thereabout, and the one on ^ 12th of 
November, 1810, when the pig that survived for 
months under the ruins was bui^. Here not only 
was the foot of the cliff cqt away, but a piece of 
ordnance was placed immediately above, the plane 
and mounds of which retained the rains, and occa¬ 
sioned tiie slip. It will be found universally that a 
greater quantity of earth or loose soil is found at 
the top ^ all wps of chalk that retain the rains, 
which, by the Joint action Of gravity an# the attrac¬ 
tion of the sun, descend on imlbed plaaes which 
they form; and if that inclined plane reaches 
face of the cliff before it get', to the hose, there, 
there only, can a slip of^ifirfor-famed cliffs happen. 
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I consider all the houses in the locality of East 
Cliff, facing the sea, as safe as Snargate-street; for 
it would require a great projectile force to send 
from the apex of the cliffs any portion thereof. The 
nine tons of gttnpow4er, us^ at the great blast at 
Hnuuddown, did nut project farther. I am in¬ 
formed that a Government survey has been made, 
and that it is their intention to remove the olqec- 
tionable points, and then every part of that locality 
will be safe .—Dover Chronicle, 


VOLCANOES. 
{Contiu'uedfrom Page 287). 



Thr Volcano of Kirauf.a, in Hawaii. 

Of the existing volcanoes, that of Kirauea in Hawaii, 
(formerly called Owhyhee,) so graphically described 
by Mr. Stewart and Mr. Ellis, exhibits volcanic ac- 
tion in the most sublime and imposing aspect. The 
whole island, which cover-s an area of 4000 square 
miles, is a complete mass of vtficanic mutter in 
different states of decomposition, perforated by in¬ 
numerable craters, and rising to an altituile of 
16,000 feet. It is in fact a hollow rone, with 
numerous vents, over a vast incandescent mass, 
which doubtless extends beneath the bed of the 
ocean; the island forming a pyramidal funnel from 
the furnace beneath to the atmosphere. The follow¬ 
ing account of a visit to the crater, uffords a fir.king 
picture of the splendid but awful spectacle which it 
presents. 

“ After travelling over extensive plains, and 
climbing rugged steeps, all beanug testimony of 
volcanic origin, the crater of Kirauea siidflenly burst 
U|K)n our view. We iound ourselves on the edge of 
a steep precipice, with a vast plain before us, fifteen 
or sixteen'miles in circumterenee, and sunk from 
two hundred to four hundred feet below its original 
level. The surface of this plain was uneven, and 
strewed over with large' stones and volcanic rocks; 
and in the centre of it was tiie great crater, at the 
distance of a mile and a half from the precipice on 
which we were standing. We proce^e.d to the 
nortli end of the ridge, where, the precipice being 
less steep, a de.8ce,nt to the, plain below seemed 
practicable j but it required the gi-eatest caution, ns 
the stones and fragments of rock frequently gave 
way under our feet, and rolled down from above. 
The steep SShich we had desce.nded was formed of 
volcanic matter, ^patently of light-red and grey 
y/iiicular lava, lying in horizontal strata varying in 
(hick ness from one u^orty feet. In a few places 
the diii’erent masses were^ent in perpendicular and 


oblique directions, from top to bottom, either by 
earthquakes, or by other violent convulsions of the 
ground connected with the action of the adjacent 
volcano. After walking some distance over the 
plain, which in several places sounded hollow under 
our feet, we came to the edge of the great crater. 
Before us yawned an immense gulf in the form of a 
crescent, about two miles in Ittigtli from north-east 
to south-west, one mile in width, and 800 feet deep, 
llie bottom was covered with lava, slid the south¬ 
west and northern parts were one vast flood of burn¬ 
ing matter. Fifty-one conical islands of varied 
form and size, containing as inuiiy craters, rose 
either round the edge or from the surface of the 
burning lake. Twenty-one constantly emitted co¬ 
lumns of prey smoke, or pyramids of brilliant flame : 
and at^ the same time vomited from their ignited 
mouths streams of lava, which rolled in blazing 
torrents down their black indented sides into the 
boiling mass below. The existence of these eonieal 
craters led us to conclude, that the boiling caldron 
of lava did not form the locus of the volcano; that 
this mass of melted lava was comparatively shallow ; 
and that the basin which contained it was separated 
by a stratum of solid matter from the great volcanic 
abyss, which constantly poured out its melted con¬ 
tents ■ tlir^ugh these numerous craters, info this 
upper reservoir. We were farther inclined to tins 
opinion from the vast columns of v^ipour continually 
ascendinglifrom the chasms, in the vicinity of the 
.sulphur banks and pools of water, for they must 
have been produced by other fire than that which 
caused the ebullition in the lava at tlie bottom of 
the great crater; and also by noticing a iiuinlicr of 
small craters il- vigorous action high up the sides oi 
the great gulf, and apparently quite (letached from 
it. The streams of lava which they emitte-'. rollcil 
down into the lake and mingled with the melted 
mass, which, though thrown un.oy different aper^ 
turcs, had perhaps been originally fused in one vast 
furnace. The side.s of the gulf Wore U.s, altiiough 
composed of dii£L{".tfit strata of ancient lava, were 
perpendicular for al&':|;t 400 feet, and rose from a 
wide liMizoiital ledge on*ehil..black lava, of irregnl.ir 
width, but extending comple^Jy round. Beiiealli. 
this ledge the sides sloped gri^lually towuriL the 
burning lake, whii h was, as nearly as we could 
judgel three or four hundred feet lower. It was 
evident that the large crater had been r'0^n,y filled 
with liipjid lava up to this black ledge, and had, by 
some subterranean canal, emptied itself into the sea, 
or upon the low land on the shore ;< and in all pru- 
hability this evacuation had caused the inundation 
of the Kapapala coast, which took place, as wc 
afterwards learned, about thi'ee weeks pnor to our 
visit. The grey, and- in some places a))parently 
calcined sides of the great crater before us; the 
fissures which intersected the surface of Uie plain ou 
which we were standing ; the long banks of sulphur 
on the opposite sides of the abyss; the vigorous 
action of the numerous small craters on its borders; 
the dense eolumns of vapour and sipoke that rose 
ont of it, at the north and south ends of the ]>lain, 
together with the ridge of steep rocks by which it 
was surrounded, rising three or four hundred leet in 
perpendicular height; presented an immense vol-^ 
canic panorama, the b'fli ct of whiidi wa.s greatly aug¬ 
mented by the constant roaring of the vast furnaces 
below.” „ 

Stevmrt’t Visit to Kirauea ,—In June, 1825, 
Mr. Stewart, accompanied by Lord Byron, and a 
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Jiarty from the Blonde frigate, went to Kiraaea, 
and descended to the bottom of the crater. 

“ TTie general aspect of the crater,” observes 
Mr. .Stewart, " may be compared to that which the 
Otsego Lake would present, if the ice with which it 
is covered in winter were suddenly broken up by a 
heavy storm, and as suddenly frozen again, while 
large slabs and blocks ilrere still toppling, and dash¬ 
ing, and heaping against each other, with the motion 
of the waves. At midnight the volcano suddenly 
began roaring, and labouring with redoubled activity, 
and the confusion of noises was prodigiously great. 
The sounds were not fixed or confined to one place, 
but rolled from one end of the crater to the other; 
sometimes seeming to be immediately under us, 
when a sensible tremor of the ground on wliich we 
lay took place; and then again rushing on to the 
farthest end with incalculable velocity. Amost at 
the saint' m'.t.int a dense column of heavy black 
smoke was seen rising from the crater directly in 
front, till' subterranean struggle ceased, g|id imme¬ 
diately after fl,lines burst from a large cone, near 
wlueli we had been in the morning, and wliieh then 
ajipeareil to have been long inactive. Red hot 
stones, cinders, and ashes, were all propelled to a 
great height with immense violence; and shortly 
after the'niolten lava enine boiling up, nntk flowed 
down the sid^s of the#oneaiid over the surrounding 
scoriie in most beautiful euVved .streams, glittering 
with a brilliancy (piite indescribable. At tfie same 
time, a whole lake of fire opened in a more distant 
part. This conld not have been less than two miles 
in cirenmf'rpnee, and its action was more horribly 
sublime than any thing I ever iiiiagined to cMst 
evfti ill tbe ideal visions of unearthly 5hing.s. Its 
surface had all the agitation of an ocean ; liillow 
-iftcr billofr tossed its monstrous bosom in the air ; 
mid occasimially those from different directions Imrst 
with such violence, as in the concussion to dii'-h the 
fiery spray forty or fifty feet high. It was at once 
the most splendid and fearful of spectacles.” 

{To ht eontiwml^ 

CABINET FJ^JS^NGINK. • 

Asi' ingeniou.s and useij)frdeseription of engine, for 
the sup;tre.ssion of firi* occurring suddenly m dwel¬ 
ling-houses, fkc.. lias lately been invented, wliieh 
from its compaetness, its extraordinary power, and 
the facility vyt',i which it can be brought to bear in 
r,i.ses of emergericv, is deserving of public iiotice. 
In outward appeaAinee tbe engine in question re¬ 
sembles a small Cabinet or ornamental che.st of 
diawers upon casters. U|ion removing the uiaho- 
gany top, however, a complete powerful fire-engine 
is discovered worked by a folding handle, and ready 
fitted with a hose long enoiigh*to reach from the 
first floor to the garret, or to the basement of a 
large lionse, aifd also furnished with pipes and all 
necessary apparatus, so contrived as to be available 
nt a moment’s notice, and when not in use to be 
easily stowed away upon the partition which divides 
the water from tb» external covering of the cabinet. 
Tbe reservoir of this engine contains nearly a hogs¬ 
head of water ; and the wHble affair, which may be 
easily worked '.vith merely tlie strength of One 
wpjjian, another directing the stream of water, does 
not occupy a space exceeding four feet square. It 
admits of beihg made and fitted up in any orna¬ 
mental slkape which may be desirable, and may be 
kept ready charged within a room or in any passage 
or corridor, where it would assume the appearance 


of rather a handsome piece of furniture, and from 
whence it can be wheeled in a minute, and in ano¬ 
ther minute be distribudng such a stwrtm of water 
as would effectually drown any incipient firS wlflit- 
ever. As a proof of its powers a small engine,, ndt 
exceeding three feet square, add worked by a lad, 
threw a powerful stream of water completdy ovef 
the house of the inventor, Mr. Merewether, of Long** 


NEW USES OF INDIA RUBBER. 

Anon I' three years ago its chief and almost only use 
was in the manufacture of Macintosh’s waterproof 
cloth, the fabrication of some surgical apparatus in 
which elasticity and pliability were the objects de¬ 
sired, the. robbing out of black-lead pencil-marks 
from paper, and a few other minute and unimpor¬ 
tant applications. Now, however, this substanre is 
employed in some highly important branches of our 
manufactures, and haa become a valuable agent in 
the arts and scieoccs—showing what an extensive 
field and rapid advance,of sciencer may open Op for 
the appliance of materials hitherto considered as 
next to useless. From its peculiar elasticity, its 
impermeability to air and water, it being soluble 
only in naphtha, and from its great durability, it 
has been successfully employed in the fabrication of 
various cloths, besides that of Macintosh; for air 
cushions, safety-belts and jackets; Ugamenta and 
bandages for gloves, stockings, braces, and other 
articles of dress; for hoots, stoppers for bottles, 
find numeroiM other purposes. With foesc appli¬ 
ances most of our readers may be familiar ; but few 
may know, or might exfect, that it would be em- 
ploved as a pavement for stables, lobbies, public 
hall’s, and the like ; that it is now being used in the 
construction of life-boats; and that it is also pro- 
po.sed to use it extunsively in the fitting up of our 
men-of-war. 'The Elastic Pavement Company hare 
lately erected inae.liinery for the prqiaration of the 
material for these important purposes, and can pro- 
diie,c it, it seems, at a price sufficiently moderate to 
admit of its general adoption. As a pavement for 
sUbles, the caoutchouc preparation is said to be un- 
eijiialled, preventing the lodging of stale matters, 
and their#5onseqiient noxioijs exhalations; requiring 
little litter, and preserving the knees and other 
parts of the horse from injuries which are apt to be 
received in stone-paved stables. By a little pre¬ 
caution, the ammonia, which now exhales to the in¬ 
jury of the horses' health, may be collected and sold 
as a manure, .at from 21. to .SI. per horse per annum. 
The stables cf tbe Commissioners of Woolwich 
dockyard have been paved with this material for up- 
wards of two years, and are allowed to be superior 
in point of cleanliness, freedom from smdl, and 
healthiness, to what they were previoua to tbe laying 
down of the elastic pavement. It has also been 
laid down in the Admiralty courtyard, and the car¬ 
riage entrance court to Wrad‘or Castle, where it 
has given much satisfaction. ” With respect to its 
application to marine purposes,” says the Railtcay 
GaMtte, “a life.hont is now being-constructed on 
the Company’s premises (.^4 feet lengtli of keel, 
and 12 breadth of beam), which, with the exception 
of the keel and some iron braces, will be, entirely 
formed of India-rubber and cork |»lanking. She 
will weigh hut one ton and a haR, an ordin^ life-a 
boat weighing three tons ; and it is the opinion of > 
all naval men and engineers ,»rib have seen her, th^ 
it will be fdmost impossiW /to sink her under ordi- 
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nary cireumatancea, and that, when driven on a rock 
by the action of the waves, she will rebound like a 
ball, without fracture. It is also proposed to use 
the caoutchouc preparation for an inner lining be. 
tween the guns in war-vessels, to prevent the effects 
of splinters ; for hammock.nettings and bulwarks, 
to save the crew from canister, grape, (he. ; and for 
other useful though less obvious purposes.” Such 
are the numerous purposes to which human in* 
genuity can apply a single, and to all appearance ian 
insignificant substaniie—the exuded sap of a tree; 
showing that science not only supplies our more 
obvious wants, but creates others, and calls into nse 
hitherto neglected materials to supply them. No¬ 
thing in nature is useless; if we cannot now see its 
value, let us rest assured tliat tlie time will come for 
its profitable application. 

THE TOPOSCOPE 

A New Imtrumtni to deiermitie during the Night 
the true porition qf a Fire. 

A ciraious instrument, the invention of M. Sch- 
wilgud (the mechanist of the far-famed clock of 
Strasburg Cathedral), is about to be established on 
the platform of the same edifice; its object being to 
determine, during the night, the true position of 
lighted objects in the distance, false impressions on 
the subject being often of disastrous effect, as, for 
example, in the case of conflagration. The appa¬ 
ratus in question, to which the inventor has given 
the name of topoteope, is a compound, according to 
the description, of two graduated circles, with suUl 
divisions marked by an infinity of numbers. These 
circles, by their rotary mo« ement in inverse direc¬ 
tions, furnish a multitude of numerical combina¬ 
tions. A telescope, moving with the upper circle, 
is fitted to the apparatus ; and, on directing this to 
the place of the disaster, the initrument itself fur¬ 
nishes, iu measured numbers, its distance from 
Strasburg Cathedral. 

THE HYDRAULIC RAM. 

This useful machine, the principles of which are but 
partially understood and valued, aud but little used, 
is now exciting some attention, on account of the 
efforts which are making in its improvepient, and 
from iu extensive availability to all purposes where 
Hydraulic power is applicable or desirable, some 
account of the same may not be unacceptable or un¬ 
interesting. 

To bring the Hydraulic Ram into operation, it is 
necessary that there should be a head or body of 
water, as a pond supplied from a spring, or a run¬ 
ning stivmm from which a fall can be obtained. The 
ram is an hydraulic machine composed of a body at 
the end of which ia a valve called the pulse-valve, 
which is eloped by the momentum of the running 
water. On the top of the body is placed an air 
vessel, in the neck of which is another valve. The 
water forcing with an obstruction in the closing of 
the pulse-valve, makes its way through the valve 
into the air vessel. The air in the air vessel be- 
coming compressed, ti>e valve leading into it closes, 
and thus liberates tibe pulse-valve. The same action 
takes place again with the pulse-valve, as also with 
the valge that leads to the air vessel. This con¬ 
tinuous aqtiotj^takes place, and at each time a por- 
tion of water is so forced into the air vessel. When 
the air in the vessel is compressed, so os to be ena¬ 
bled to overcome tlSs^mistonce in the pipe leading 
to the cistern which is intended to supply, the 


water flows over, and continues to do so as long as 
the ram remains in action. Notwithstanding the 
simplicity of the construction, great care must be 
taken in its manufacture to get the balMce of the 
valves equal, as unless the pulse-valve is upon an 
equilibrium with the other valve upon which it has 
to act leading to the air vessel, the weight of both 
columns being taken into (Jlinsideration, no power 
can make tliem work. Most persons acquainted 
with hydraulics are aware that a column of water 
weighs equal to the base, that is to say, that a pipe 
of one inch square, resting on a base of four inches 
Square, will weigh sixteen times more tliaii if it only 
rested on a base of one inch square. That is indeed 
the principle of the action of the ram. I suppose it 
u requised to raise water 100 feet high from six 
foot fall, the ram must be made in that proportion, 
so that the pulse-valve must close so as to coun¬ 
teract the pressure of the rising column. If the 
valve leading to the air vessel is not along with this 
constructs^ with the utmost care, as above stated, 
the machine will not work. The youn^r Mont¬ 
golfier introduced into tl»e neck of the air vessel, a 
small air valve, which opened and shut with the 
pulse-valve. The valve was intended to supply the 
air vessel with fresh air in case of high pressure,^ I 
am still .making experiments in the above’-.nachine, 
which I trust will enable mf to throw a greater 
quantity of water with less wast^ as the most whicli 
I have hitherto been enabled to do with a two inch 
supply to the ram, has lieen to throw five quarts of 
water per month to a height of 160 feet, consuming 
eleven parts out of twelve. 

With regard to this useful and ingenious inven¬ 
tion, the fallowing description is given by Dr. 
Jamieson. ” Ram in Hydraulics is a machine for 
raising water to any given height by roe!...s of the^ 
momentum of a stream of water flowing through a 
pipe. The passage of the stream being .stopped by 
a valve, which is raised by the stream as soon as its 
motion becomes sufficiently rapid, the whole column 
of water coriCtttlwtes on the valve, and acts as a 
single solid, so it must resist any pressure. 
Nowrif the valve opef^a:?/^ a pipe leading into an 
air vessel, a certain quantityjaf water will be forc'd 
into it, so as to condense^,the air moret or less 
rapidly to the degree that may be required for raising 
a portion of the water contained in it, t o any given 
height.”— FulmanRoe. ^*7"' 

IRON HOUSES. 

The late frightful earthquakes ih the West Indies, 
in which the brick and stone buildings of whole 
towns have been levelled with the ground, and the 
wooden ones consumed by the fires which usually 
burst out after the overthrow of the other buildings, 
have drawn the attention of many ]iersons residing 
in districts subject to those awful vAitations to the 
advantages of houses constructed of iron, which 
have been found to stand the shocks of the severest 
earthquakes uninjured, and which are, of course, 
proof against such oonflagratious as that which 
swept away at Foint-a-Pitre, in Guadaloupe, all that 
the earthquake had tpai%d. Mr. W. Laycock, of 
Livwpool, who recently built an iron palace fot one 
of the chiefs of the African coast, has just completed 
an iron cottage fbr the use of two maiden ladi^, 
residing iu the island of St. Lucia. * It consists of 
three rooms, each 9 feet high—viz. ong room 20 
feet by 14 feet, and two rooms 12 feet by 10 feet. 
'Ibere are six large jealousy windows and two small 
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oues over the front and back doora; theae and the 
floor are the only parte made of wood. There ia an 
inaide ceiling of iron in panels, and the roof is in a 
, wrought-iron frame and covered with galvanized 
plates of iron. The walls are formed of double 
• plates of iron, with a thin stratum of air between 
them, an arrangement which will prevent the passing 
of the solar heat into the interior of the building, at 
least through the walls, and keep the interior de¬ 
lightfully cool. The weight of the building is 14 
tons, and the cost rather more than *200/. 

LIGHTHOUSE ON THE GOODWIN SANDS. 
Mr. Bush has at length established in bis caisson 
upwards of 20 feet of the iron shaft or column on 
the summit of which the lighthouse will be placed. 
It is now above high water mark, and theic is no¬ 
thing to prevent its being iiniahed and ready to be 
illuminated by the 1st of January next. Thu shaft 
penetrates through the various iron chambers of the 
caisson, and is flrmly sustained in its perpendicular 
position by two iron plumber blocks of great 
strength. It is also farther secured by iron stays 
or braces, which ar? bolted to the outer part of the 
cais.son, and attached to the top, as well as the 
centre of the column. The new light is proposed 
to have an elevation of 33 feet above high-water 
mark, and to be approached by a light, iron spiral 
stair, winding ronndt the exteridr of the column, 
within an octagon «f abont 10 feet diameter, sur¬ 
mounted by a plate-glass lantern. It appears that 
the cais.son, which is 30 feet in diameter, has re¬ 
mained undisturbed in the same position in which 
it was sunk, when occurred the untoward accident 
of the American bark being driven agai^t it, shortly 
aifer Mr. Bush had partially fixed it,*which com¬ 
pletely frustrated his original plan of making the 
superstructure of solid masonry. The caisson is, 
however, to be filled up with blocks of stone ami 
concrete ; the naval authorities of Deal liave reported 
to the Admiralty that they expect mainland will be 
formed, the caisson forming a nucleus for accom¬ 
plishing this most desirable obje^ 

IMl^ROVEMENTS IbieTil® MANUFACTURE 
• OF WIRE CARDS. &c, 

A PATifNT has lately l^en granted to Richard Kitson 
and John Garthwaite, of Lmds, for certain impniive- 
ments in wjre cards, for carding cotton, wool, silk, 
flax, and'other fibrons substances; and for produc¬ 
ing tow and yarn from line and tow-yam waste, 
which comes from the spinning frames, commonly 
called “hard waste." 

The first part of this invention consists in farming 
the back of wire cards of those descriptions of lea¬ 
ther called sheep-skin, baxil, and roan-bazil, ce¬ 
mented to woven fabrics. * 

The leatherjireferred by the patentees is the light 
and dark brown bazil; and when its thickness is 
sufficient for the kind of wire card required, the pro¬ 
per fillets and sheets are mode by cementing one 
thickness of such leather on to a strong woven rabric 
(by preference, liflen,) with the flesh side of the lea¬ 
ther next the fabric: in Mtting the wire teeth, the 
Crowns of the staples should come against the leather; 
and whgn at work, the fabric should be upwards. In 
joining the edges of the leather, isifi^ss is employed; 
but, for cenjpnting it to the linen or other fabric, 
a composition is'used, which is formed by dissolving 
hidf a pbund of Irish moss in six quarts of water 
(removing the stalks when tim moss is dissolved,) 


and then dissolving eight pounds of the best glue 
therein. In some cases, particularly when the lea- 
ther is thin, a piece of woven fabric is cemented be¬ 
tween two thicknesses of Uip leather, the flesh sides 
of both being inwards; and, in addition to this, a 
piece of fabric may be applied to the outer sarfsce 
of one or both pieces of leather. 

The second improvement relates td tiie waste fi¬ 
bres produced in the process of spinhing yarn frona 
flax and tow, and called "bard waste;" it consists 
in boiling such bard waste in soap and Water, and 
subjecting it to the action of machinery, in order to 
clean, nnrrfvel, and render the ftbrea of tow again 
suitable for spinning into yam. 

The fibres of the hard waste are first opened and 
unravdled, by means of a “devil;" they are then 
boiled in water, with soft soap, (in the proportion of 
two pounds of soap to one hundred-weight of hard 
waste), for four or five hours, and are afterwards 
passed between presBing-roHen, and dried. The 
fibres are next submitlra tb a breaker carding-en- 
gine, and then to a finishing carding-eugine, the 
sliver from which is drawn through a screw-gill, andl 
then passes to the roving and spinning-fhunes. 

The patentees do not confine themselves to the 
nse of the machines just referred to, as others, 
acting in a similar manner, might be employed. 
They claim, Firstly,—the mode, herein described, 
of manufacturing wire cards, by applying the above 
descriptions of Irather, combined with woven fabrics, 
as the backs of such cards. Secondly,—the making 
of tow-yani, by employing the tow obtained from 
dne or tow-yam waste, caUed hard waste, aa herein 
described. 

PLAITED FABRICS. 

Mr. Mrrtsns, of Loudon, has recraitly obtained 
a patent for Improvements in the manufacture of 
Plaited Fabrics. • 

This invention consists in produciiig plaited 
fabrics, by weaving strands or threads of India- 
mbber into them, at such intervals apart, that, when 
acted on by the contracting property of the india- 
rabber,the fabric, between two adjacent strands, shall 
beofsttflicient width to form a complete plait or fold. 

The India-rabber strands are Used In the extended 
and nonaelastic state, autL eitfaer covered or unco¬ 
vered ; but when uncovered strands are employed, 
the operator should cover them in the act of wearing. 
The stands are fotroduced either amongst the warp 
threads or weft threads, or sometimes amongst both, 
leaving square intervals of fabric, so that, on the ap¬ 
plication ot heat, the fabric will be plaited in aqnares. 

The patentee daims the mode of mannfaetnring 
plaited fabrics, by causing India-rubber sfranda or 
yams to be interwoven at distant intervals, and lU 
such a manner, that the fabric will become ^ited, 
when the elasticity is rertored to the India-rubber, 
by heat. 


VARIETIES. 

On the Adwmtttfft qf tha Vaa af Carhonate qf 
Soda in tha PraparaUon qf Coffee (by Professor 
Fleischl).—It is a fact well known In Prague, that 
the water of the wells in that town Is better adapted 
for nse in making coffee than the river water; com¬ 
parative analyses of the water indlcato that (his de¬ 
pends on the carbonate of aoda cWnteined in the 
former. Pleischl found this opinion corroborateda 
by the fact, that a small quantity of the salt added 
to Coffee improves its flwqur, and advisa oonse- 
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cjufnlly tlio aJdiliun of 43 grains of the pure carbo¬ 
nate to each pound of roasted Coffee, ns an improve¬ 
ment to the flavour and also to the therapeutic 
efftjcts of this beverage, as it neutralises the acid 
contained in the infusion. 

A A etc Style of Payer Hanging has been intro¬ 
duced at Liverpool, from Switzerland. The charac¬ 
ter of the design is Florentine; the ground-work is 
white satin ; Jthe walls are divided into comjiart- 
nicnts by rich gold-coloured styles, representing in- 
Iric.ite carving ; the panels are niches, with drawings 
of deer, lions, swans, tkc., each forming a complete 
picture in gorgeous gold borders, somewhat in the 
Louis Qnatorze style; the alternate panels are tilled 
■with tillogrec work, interspersed with flowers and 
gems ; and altogether of exquisite design and execu¬ 
tion. An exceedingly rich border runs round the 
top and bottom of the room. 

Vase-hardening by Prussiate of Potash. —A new 
substance for the case-hardening process, but con¬ 
taining the same elements as those more commonly 
employed, has of late years been added, namely, the 
priissiate of potash, (a salt cun.sisting of two atoms 
of carbon and one of nitrogen,) which is made from 
a variety of animal matters. It is a new application 
without any change of principle. The time occu¬ 
pied in this Kteeiifying process is sometimes only 
minutes instead of hours and days; as, for example, 
when iron is heated in the open fire to a dull red, 
and the prussiate is either sprinkled upon it or 
rubbed on in the lump, it is returned to the fire for 
a few minutes and immersed in water; but the pro¬ 
cess is then exceedingly superficial, and it may, Sf 
needful, be limited to any particular part upon which 
alone the prussiate is applied. The effect by many 
is thought to be partial or in spots, as if the salt re¬ 
fused to act uniformly ; in tiie same manner that 
water only moistens a greasy surtace in places.— 
Halaztyfell. o 

Aface.—Mace is the reddish membrane surround¬ 
ing the shell which contains the nutmeg. It is 
dried previous to packing tight in bags. Its general 
qualities are the same as those of nutmegs ; it has 
an agreeable aromatic odour, and a hot biting taste 
According to Mr. Henry it contains a small quan- ! 
tity of Volatile oil ; a large quantity of a yellow, ' 
odorous, fixed oil, soluble in ether, hut*insoluble 
even in boiling alcohol ; a nearly equal quantity 
of a red odorous fixed oil, soluble both in ether and 
alcohol ; a gummy matter forming nearly a third 
of the weight of the mace ; and a small quantity 
of woody matter.— Encyc. of Domestic Economy. 

Smoking of Meat. —^This process consists in ex¬ 
posing meat previously salted, or merely rubbed 
over with suit, to wood smoke, in an apartment so 
distant from the fire as not to be unduly heated by 
it, and into which tire smoke is admitted by flues at 
the bottom of the side walls. Here the meat com¬ 
bines with the cmpyreumatic acid of the smoke, and 
gets dried at the same time. The quality of the 
wood has an influence upon the smell and taste of 
the smoke-dried meat; smoke from beech-wood and 
oak being preferable to that from fir and larch. 
Smoke from the twigs and berries of juniper, from 
rosemary, peppermint, &c., imparts somewhat of 
the aromatic flavour of these plants. A slow smok¬ 
ing withta slender fire is preferable to a rapid and 
powerful one, ka it allows the empyreumatic princi¬ 
ples time to penetrate into the interior Bubstance, 
without dryii^ the outside too much. To prevent 
loot from attaching itse\f to the provisions, they may 


be wrapped in cloth, or rubbed over with bran, 
which may be easily removed at the end of the ope¬ 
ration.— Ure's Dtct. 

To prepare Hung Beef. —^Thia is preserved by 
salting and drying, either without or with smoke. 
Hang up tlic beef three or four days, till it becomes . 
tender, but take care it (loe.s not begin to spoil: then 
salt it in the usual way, either by dry salting, or by 
brine with bay salt, brown sugar, and .saltpetre, 
with a little pepper and allspice, afterwards roll it 
tight in a elotb, and hang it up in a warm, but not 
in a hot place, for a fortnight or more, till it is suf¬ 
ficiently hard. If required to have a little of the 
smoky flavour, it may be hung for, some time in a 
chimney comer, or smoked in any other way; it 
will keep a long time. 

To make Hung Beef in the Dutch may, —Take a 
lean piece of beef; mb it well with treacle or coarse 
sugar, and let it remain for three days, turning if 
frequently ; after that, wipe it dry, and salt it well 
with common salt and saltjietre, well dried and 
beaten fine; turn it eveiy day for a fortnight; roll 
it quite tight in a coarse cloth, and put it into a 
cheese press, or under a heavy weight for a day; 
hang it then to dry in the smoke of wood or turf, 
but turn it upside down every day.— Encyc. of Do¬ 
mestic Economy. ^ 

Premmmng Vegetables by Salt. —Any vegetables 
may be preserved in a stroilg brine made by di.s- 
solving four pounds of salt in» a gallon of water : 
the vegetables are put into this, and kept quite co¬ 
vered with it. French beans, artichokes, olives, 
samphire, and barberries are often preserved in this 
manner. In Holland and Germany, where large 
quantities of French or kidney beans are salted m 
every family, a machine is used for cutting them Ex¬ 
peditiously, which greatly resembles a turnip slicer. 
Tlie sliced beans are immediately put ifitb a cusl, 
with alternate layers of salt, and a weight being put 
upon them, they are pressed till they begin to fer¬ 
ment slightly; the salt liquor is then poured off, and 
they are covered up and put into the cellar as store. 
Before cookiilgT^ey are steejicd in fresh water, ami 
are found to be aSh^i^llent corrective of the oily 
qualities of animal wttftiS'vThey are pre.servcd thus 
for sea store.— Encyc. of Dfimestic Economy. ■ ' 

Cassia. —Cassia is a barli, brought cliiclly from 
ChfuA and Ceylon, possessed of the usual properties 
of cinnamon, and was once supposed to^c the pro¬ 
duce of another tree; but it is now <?rtim, from the 
observations of Mr. Marshall, that it is only the 
bark from the trunk and larger branches of the cin¬ 
namon tree; it is of a flat shape, Viuch thicker, and 
has the mucous integument of the baik remaining, 
which is cleared off from the proper cinnamon. It 
has the same qualities as cinnamon, only in an infe¬ 
rior degree. AccoVdiug to Vanquelin, cinnamon 
contains volatile oil, tannin, mucilage, a vegeto- 
animal colouring matter, an acid, and woody fibre. 4 
The oil of cinnamon is prepared chiefly from cassia 
and from the chips of cinnamon: eighty pounds 
yield about two ounces and a half of the oil, worth 
in England a guinea per ounce. ** 

Disinfection of Sewers, Cesspools, 8fc. —M. Siret 
finds thait a mixture of copperas, cliarcoal, and 
gypsum, in the following proportions, if thrown 
into a sewer or fejspool, ^1 purify it to a remark¬ 
able degree;—sulphate of iron (green copperas), 

200 lb.; sulphate of zinc (white copperas), 25 lb,; 
vegetable charcoal (common or wood tharcoal), 

10 lb.; sulphate of lime (gypsum), 265 lb. 
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HALFPENNY’S KNIFE CLEANER. 

The following is a description of a new manhinp 
invented and patented hf Mr. Halfpenny for clean- 
ing knives and forks, as shewn in the figures 1, 2, 3, 
and 4, which represent different views of the machine 
drawn (in these figures) to a small scale. Pig. 1. 
is a side elevation; fig. 2. a plan view; fig. 3. a 
transverse section taken through the vessel n in figs. 

f and 2. At fig. 4. are detached views of some of 
e parts, and having similar letteys of reference 
placed on corresponding parts in all the figures j 
AA is a framing of wood or metal, at one end of 
which a screw b is secured in a vertical position, 
and is a fulcrum for the lever o to turn upon ; n is 
a hollow vessel to contain brick-dust or other ma¬ 
terial of like character used to clean knives, &c., 
and which passes through a hole formed through the 
centre of the screw k, and in the direction of its 
length, as seen in fig. 3; rv is a piece of wood 
having a screwed hole at its centre connecting it to 
the screw k. This piece of wood is supported by a 
cross piece e fixed to the framing, as shewn in 
figures 2 and 3. Its upper surface is covered with 
chamois or buff leather, as well as the under surface 
of the piece r ; this piece has a slot in the direction 
of its length to allow the material to pass freely from 
the receptacle n. The figures 2 and 3 represent a 
knife pl^ed uj)on the cross piece «. Now motion 
J’s'Dg given to the lever c, will distribute the ma¬ 
terial contained in the vessel n over the surface of 
the knife or other article to be cleaned; and the 
friction acting with the application of the material 
by the traversing motion of the handle has the effect ' 
of cleaning. For cleaning forks, a piece h is sub¬ 
stituted for the piece ». Thft' projecting piece 11 , 
on the framing is likewise covered with chamois or 
buff leather, and is designed to be nsed for cleansing 
such parts of a knife, fork, or other like article as 
may not conveniently be operated nfon by the other 
part of the machine, k is a tray, l a brush, and m 
a drawer for the reception of the knives and forks. 
The proportions of the piece* f and o will, in prac- 
tical construction, always depend upon the dimen¬ 
sions of the knife or article to be cleaned. 

HA-TS. 

Tub body of a beaver hat is made of fine w(jpl and 
coB^e fur mixed and feltcu together, then stiffened 
and shaped; the covering consists of a coat of 
beaver fur fslted upon the body. Cheap hats have 
their bodies made of coarse wool, and their cover¬ 
ings of coarse fur or fine wool. The body or foun¬ 
dation of a good beaver hat, is at present made of 
8 parts of rabbit’s fur, 3 parts of Saxony wool, and 
I part of lama, vicunia, or red wool. About two 
ounces and a hdf or the above mixture are sufficient 
for one hat, and these ore placed in the hands of the 
bower; his tool is a bow or bent ashen stelf, from 
5 to 7 feet long, having a strong catgut string 
stretched over a bridge at each end, and suspended 
at its middle by a cord to the ceiling, as to hang 
nearly levdl wid> the work-beach, and a small space 
above it. The wool and coarser fiir are laid in their 
somewhat matted state' upon this bench, when the 
bower, grasping the bent rod with his left hand, and 
by means of a email wooden catch plwsking the 
etriny Hiit\ hU right makes it vibrate smartly 
against the fibron^ substances, so as to disentangls 
thgm, toss them up in the air, and curiously arrange 
themselves in a pretty uniform layer or fleece. A 
skilful bt^wer is a valuable workman. The bowed 


materials of one hat are apread out and divided into 
two portions, each of which is compressed first with 
a light wicker frame, and next under a piece of oil 
cloth or leather, called a hardening skin, till by 
pressing the hands backwards and forwards all over 
the skin, the filaments sre linked together by their 
serrations into a somewhat coherent fleeoe of a trian¬ 
gular shape. The two halves or “bats” are then 
formed into a cap; one of tfien is covered in its 
middle with a 3-cornered piece of paper, smaller 
than itself, so that its edges may be folded over the 
paper, and by overlapping each other a little, form 
a complete envelope to the paper; the junctions are 
then partially felted together hy rubbing them bard, 
care being taken to keep the base of the triangle 
open by means of the paper; the second bat being 
made to enclose the first by a similar process of 
folding and friction. This double cap, with its en¬ 
closed sheet of paper, is next rolled up in a damp 
cloth and kneaded with the hands in every direction, 
during which it is unfolded and creased up again in 
different forms, whereby the two layers get thoroughly 
incorporated into one body ; thus, on withdrawing 
the paper, a hollow cone is obtained. 

In a great hat factory Women are employed, at 
respectable wages, in plucking the beaver skins, 
cropping off the fur, sorting various qualities of 
wool, ancUpluckiug and catting rabbits’ fur, shear¬ 
ing the nap of the blocked hsB, picking out un¬ 
seemly filaments of fur, and in twmming the liats ; 
that is, lining and binding them. 

’The annual value of the hats manufactured at 
present in the United Kingdom is estimated at 
3,000,000f. sterling. The quantity exported in 
1840, was 22,522 dozens, valued at 81,583f. 

With regard to the stiffening of hats. I have becA 
furnished by a skilful operator with the following 
valuable information ;—“ All the solutions L’l gums 
which 1 have hitherto seen prepared by hatters, 
have not been perfMt. but in a certain degree, a 
mixture, more or less, of the gums, which are 
merely suspended, owing to the consistency of the 
composition. Whsn this is thinned by the addition 
of spu'it, and aliowcS>fo stand, it lets fall a enrdy- 
lookingisediment, and 07 this circumstance may be 
ascribed the frequent breakingV hots. My method*' 
of proceeding is, first, to dUsol^ the gums bt agi- 
tationjn twice the due quantity of spirits, whether- 
of wood or wine, and then, after a coniplste ''olution, 
draw off one half the spirit in a still, ^ bs to bring 
the stiilcning to a proper consistency. No sediment 
subsequently appears on dilutmg thu solution, how¬ 
ever much It may be done. 

“ Both the spirit and alkali stiffenings for bats 
made by the following two recipes, have been tried 
by spme of the first houses in the trade, and have 
hcen’’'much approved rft:— 

Spirit Stiffening. 

7 pounds of fine orange shellac. ^ 

2 pounds of gum sandarac 
4 ounces of gum mastic. 

Half a pound of amber rosin, 

1 pint of solution of co]uil. * 

1 gallon of spirit of wine or wood naphtha. 

“ Hie shellac, sandaras, 'mastic, and rosin, are ■ 
dissolved ib the spirit, and tlie solution of copal is 
added last. , « 

' Allcali Stiffening ., 

7 pounds of common black shellaA 
1 pound of amber rosin. v> 

4 ounces of gum thus. 
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4 ounces of gum mastic. 

6 ounces of borax. 

Half a pint of solution of copal. 

“ The borav is first dissolred in a little warm 
water (say I gallon); this alkaline liquor is now 
put into a copper pun (heated by steam) together 
with the shellac, rosin, thus, and mastic, and allowed 
to boil for some time, more warm water being added 
occasionally until it is of a proper consistency; this 
may be known by pouring a little on a cold slab 
somewhat inclined, and if the liquor runs off at the 
lower end, it is sufiiciently fluid; if, on the con¬ 
trary, it sets before it reaches the bottom, it re¬ 
quires more water. When the whole of ^tbe gums 
seem dissolved, half a pint of wood naphtha must 
be introduced, and the solution of copd; then the 
liquor must be passed tbrough a fine sieve, and it 
will be perfectly clear and ready for use. This 
stiffening is used hot. The hat bodies, before they 
are stiffened, should be steeped in a weak solution of 
soda in water, to destroy any acid ti||t may have 
bean left in them (as sulphuric acid is used in 
the making of the bodies). If this is not attended 
to, should the hat body contain any acid when it is 
dippedtinto the stiflening, the alkali is n|utralised, 
and the gums conseguently precipitated. After the 
body has been steeped in the alkaline solution, it 
must be perfectly dried in the stove before the 
stifleuing is applied ; when stiffened and stoved it 
muse be steeped all night in water, to which a small 
quantity of sulphuric acid has been added; this »ets 
the stiffening in the hat body, and finishes the 
process. A good workman will sti|ien 15 or 16 
dozen hats a day. If the proof is required cheaper, 
more r'vUac and rosin must be introduced."— Ure. 


PHOSPHORIC LIGHT EMITTED BY 
FLOWERS. 

Ik the garden of the Ouka of Buckingham, at 
Stowe, on the evening of Friday, September 4th. 
1835, (luring a storm of thniracr and lightning, 
accomiianied by heavy rain, the leaves of the flower 
^called vEuothera-ma^bcarpa { a bed of which is in 
the garden, immedq^cly opposite the window of the 
manuscript library at Stowe, were observed to be 
brilliantly illuminated by phosphoric light. Bnring 
the interval%;of the flushes of lightnii^, the night 
was exceAlingly dark, and nothing else could be 
distinguished its the gloom except the bright b'ght 
upon the leaveipof these flowers. The luminous ap¬ 
pearance continued uninterruptedly for a consider¬ 
able length of time; it did not appear to resemble 
any electric fluid ( and the opinion, which seemed 
most probable, was that the plant, like many known 
instances, has a power of absorbing light and giving 
it out undew peculiar circumstances. 

THE COTTON PLANT AND ITIS 
CULTIVATION. 

BY ^BOKOB ;r0HKB0N, JCStt. 

From Stmmund’t Colonial Mapazine. 

The cotton plants belang to the.Monodelphia Do- 
decandria class and order of Linnms, and are 
distinguished in botany by the generic name of 
fioBzypiu. They may be divided*into three groups: 
—1st. Tbe herbaceous; 2nd. The shrubby; uid 
3r(l. ']^e arboraceous. 

1. The herbaceous, is a single species of Gossy- 
pium herbaceum of Willdenow and Roxburgh, al¬ 
though there are many varieties maikid by only 
slight differences in the eye of the I otaoist, but of 


considerable importanoe ill a comineridal point pf 
view. 

This species is biennial; it is 'fety gemfrally culti¬ 
vated in India, as well as In North America, 
and elsewhere. Its heigbth varies hstWf^ s|^ i 
two feet; leaves, palmate, five-lcdmc^ wNuyi '' 
green, and brown veined; lobes, suti-laiippplal^^ 
flowers, pale yellow, flye-petal^ ( Seed-^'Cv p4\p> 
sul«, irregululy triangular, (riate, p^ted, 
tbree.cell^: not longer than a fll^rt, brown wJben 
ripe, and bursting, exposes a globe of cotton, white 
or yellowish, in three locks,^ enveloping and adhering 
strongly to the seeds, which resembte those of the 
grape in form, but are much larger; stipules, falisto- 
lanceolttte; leaves of outer (^yz, d^tato. This 
must not be confounded with the Oostypiwn Aerba- 
ceum of Pluck. In HindoStan it is known try 
various names; it is karpossee in Sanscrit; rewee in 
Hindostanee; kapass in Bengalee; pati-ebatoo in 
Telhiga; upum pUntheeahd npuiu pirati in Canara} 
kootu in Arabic; parratti in Malabar; banga in 
Central India. 

Dr. Roxburgh thought that tiie cotton from whioh 
the D c ca muslins are made was produced from a 
variety of this species, bnt later information and 
research certainly raises a Intimate doubt upon the 
point. At ail events this species is in general culti¬ 
vation by the natives of Hiud 08 tan,«iid the distin¬ 
guished botanist just named concluded that there 
are three principal varieties—the Dacca, the Berar, 
and the China. 

The Dacca variety ^iffera from the common Goz- 
Bypitm herbaceum in the following respects;— 

1st. In the plant being more erect, with fewer 
branches, and the lobes of the leaves more pointed. 

2nd. In the whole plant being tinged of a reddish 
colour, even th^petioles, and uerves of the leaves, 
and being less pubescent. 

trd. In having the peduncles wliich support the 
flowers longer, and the exterior margins of the 
petals tinged with red. 

4th. In the staple of the cotton beii^; longer, 
much finer, and softer. 

These are the most obvious points of difference, 
but wUbthcr they will ptove permanent 1 cannot at 
present say. I^e most intelligent people of that 
country (Decca) think the ^i^t difference lies in 
the spinning, and allow little for the influence of 
soil. 

Berar cotton I call the second variety; it is in cul¬ 
tivation over the Berar country, and is from thence 
imported into the Circars, or northern provinces, by 
Sada Balawonsa, Ijfc., to Yoorina-goodum, in the 
Musnlipatam dbtriot. With this cotton the fine 
Madras more properly, nortitem Circars <'long- 
cloth" is made. It differs from^the two before- 
mentioned sorts in the foUowing respects :-~-lst, In 
growing to a greater size, in being more permanent, 
or liviug loJ|;er, and in having smootii iSkI atndght 
branches; 2nd. In having the leaflets of the exterior 
calyx more deeply divided, and t^ wool of a finer 
quality than hi the first variety. 

China cotton is cultivated in the country whence 
it derives its name, and its i^ool is reckon^ 25 fwr 
cent, better than thim that of Surat. It*differB front 
t^ former sorts :->lst. In beAg much smal^r 
with but very few short branches; 2nd. In being, so 
far as my experience goes, ennuri; fird. In haring 
the leaflets of the exterior calyx entire, or nearly so. 

find. The shrubby cottons are— 

G. vit\foUumf vine leaved cotton, in flower and 



30 » 


THE MAGAZINE OF SCIENCE. 


seed the whole year, but not profitable, because the 
produce is scanty. Dr. Royle identifies it with G. 
Barbaditue, |and thinks the Sea-Mand cotton is 
produced from a variety of this species. 

G. hirsulum, hairy .branched cotton, found in the 
itfttest districts of South America. * 

reUgiotum, nankeen cotton, foiuid in .Suii. 
t nam, and elsewhere. Flower, uniformly yellow ; 
allied to G. Afrsufum, if not merely a variety. Wool, 
tawney, This u<occasioually grown in Hunnab, and 
is called ten-nee. 

G. lati/oUum, broad-leaved cotton, a native of the 
West Indies, and differing but little from G. viti~ 
fottum. 

G. Barbadense is the kind cultivated chiefly in 
Barbadoes. It is known here.us the Bourbon coftou 
and is productive for .several years. 

lliere are two sorts cultivated iu the Isle of Bour¬ 
bon :—Ist, Jilack-veeded, which is easily separated 
from the cotton. 2nd, White-seeded, a whiteness 
which seems to arise from the ends of the fibres of 
the cotton remaining adhering to, and requiring to 
be tom from them with considerable force. 

0, Penivianum, a native of Peru. 

O. acuminatum is easily distinguished by its supe¬ 
rior size, and large black seeds adhering firmly to 
each other, but easily separating from the wool; 
said to be a native of the mountains to the north and 
west of Bengal. Dr. Wallich describes a specimen 
brought from the Nuzeerabad, where it seems to be ^ 
common. He says that it is very productive, and 
that tile cotton is readily and completely separable, 
milk white, long staple; and'.ilthough that grown 
in the Botanic Garden was harsh and woolly, yet 
the variety seems improvable by cnlture, because 
the specimen from Nus.seerabad was soft and silky. 

It appears to me that this variety is specifically 
the same ns the BrasH or Kidney cotton-tree re¬ 
commended to notice by Mr. Rundelliu 181U. He 
describes it as growing to the height of ten or twelve 
feet it produces at least six hundred large pods, each 
containing from six to ten conglomerated seeds, en¬ 
veloped in very fine and valuable wool. It thrives 
well on the margin of water; lasts about seven 
years; requires pruning occasionally of it*- dead 
brunches, &c., and during very hot weather should 
be watered at least twice a week. An acre will con¬ 
tain about five hundred trees. Two hundred and 
thirty pods usually wi’igh one pound, andpeld from 
four to five ounces of clean cotton. 

If tins be the Pernambuco cniton-free (and that 
town is we know in Brasil), it has an additional 
claim to afeention tor cultivation in the interior 
distnets of Hindo.stan, inasmuch as it is found to 
improve the quality the farther it recedes from the .| 
sea. 

Plants of this sjiecies differ from the herbaceous 
not only in stature, but in the form and size of their 
pods, whi^ are oval and larger. In#addition to 
these distinctions they are longer lived, fbr, al¬ 
though in the mOst temperate climates capable of 
growing cotton they frequently become annuals, yet 
ill the most torrid localities they become perennial; 
whilst in the West Indies they are either biennial or 
triennial; and in Egy^it, &c., they live for six or 
even ten years, f 

The Persian cotton shrub on the sea coast lives 
for twenty or thirty years, but in the interior it is 
cultivated as an annual- 

The influence of climate and soil upon the plant is 
evinced in another phenomenon, tor Mr. Tncker 


shows that the colour of the seed varies with the soil 
and situation whcic the plant is grown. The Sea- 
island cotton has black seeds, but if taken to the 
back or upland districts the seeds become green, and 
the staple of the cotton undergoes a great change. 

G. obtusi/olium, a native of Ceylon, producing a 
small quantity of ash-coloured wool; not cultivated. 

G. mieranthium.—Thia was raised in the Paris 
Garden from seed produced in Persia. 

3, The arboraceous cotton plant, Gosdpeum arbo- 
reum grows to a height varying between twelve and 
twenty feet. It is indigenous to Hindostaii, China, 
Egypt, and some parts of America and Africa. Dr. 
llovbiirgh says it is not cultivated fur its wool, but 
Dr. Royl^states that some jiroduced by this species 
at .Sahaiiapore was pronounced by a competent judge 
to be of the best deseription, as both faliru: ami 
staple were good. It appears worthy, lie adds, of 
being the subject of further trials, particularly to 
ascertain its product!vcii-’ss ; for of the tmencss and 
silky nature^ its staple tliere cun he no doubt, as 
it is employ«R}y the natives for making the finest 
muslins only. It was cultivated like the eotnmou 
ludiaii cotton, and gave its produce, in Ihe tiist 
year, during October and November, and a second 
crop in February. 

To ascertain which of the spei^es arc Imst suited to 
the various climates, is a most imptirtant considera¬ 
tion for those interested in the introduction of this 
source of wealth into India, because, however, judi¬ 
cious the culture, yet, if it be expended U]ion a 
species physically uii.snited to the climate, it is 
labor and tim^ uselessly bestowed. My own inj 
quiries lead me to the conclusion that the Gosst- 
pyum acuminatum is in every respect wq|-thy of 
more attention than it has yet received. It lias the « 
advantage of being indigenous, and, therefore, not 
liable to the changes and difficulties unavoidably in¬ 
cident to acclimating exotics. It most delights in 
inland localities, and is, consequently capable of 
more extensive cultvation than those species which 
affect maritime situations, and being a perennial, its 
culture Ss attended with very much less exiiciisc. 
To these highly important qualifies arc to be added' 
those of being far more productive than the sorts 
usually cultivated, and of producing, in tlie most 
suitable soils and climate of India, a^tton long, 
fine, and silky. I have my suspicions thaf it will be 
identified with the perennial specie^ noticed lately 
at Decca, ^ 

The result of the exiwriments on the Agricul¬ 
tural Society’s farm at Akra warranted the com¬ 
mittee of management in reporting very strongly 
in favonr of cultivating in India, the Upland Geor- 
oia variety. This opinion is sustained by subsequent 
experiments in various other districts, aqd there can 
be no doubt, experience shows, that every eflbrt 
ought to bo made to introduce it genei'aily. There 
are some districts, however, as, the sea-coast and 
its vicinity, where this variety would not fiourish; 
and in these it is most desirable to fry that kind so 
generally and so advantageoq^ly known as the Geor¬ 
gia Sea-island cotton. 

In mentioning this very superior variety as suita¬ 
ble to maritime districts, I by no means intend to^ 
express an opinion that it must bd confined to such 
localities ; for although it delights and requires to 
have common salt within reach of its roots, yit this 
might be supplied by adding that saline manure to 
soils situated far from the sea. This is no mere 
theoretical notion, fur I have seen strictly maritime 
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plants grown a hundred miles inland by supplying 
them judiciously with salt, and amongst the nuin> 
ber I would particularise one of the most intractable, 
. the rock samphire. 

Tlie kinds which it has been endeavoured to in¬ 
troduce here are :—Sea-island cotton, Barbados cot¬ 
ton, Brazil irntton, Bourbon cotton (both black and 
green seeded), and China cotton. To this list may 
be added a variety called “ the vine cotton,” a very 
superior kind, from Jamaica, the cjitraordiimry 
fault of which was its having a staple toa long. 
The seeds were distrihuted to Captain Jenkins at 
flowhatty, and to a geutlemaii going to Mir/apore, 
but with wliat result does not appear. 

Mr. Piddington has ingeniously suggested that 
new varieties couid be raised by<:ro.ss inijiregnution, 
ns was suceessfully praetised with the pea by the 
laic Mr. Kniglit. This might, doubtless, be done 
in .some in.stauces, and is worthy of attention, be- 
caii'ie, although tlie kinds at )>resent known arc 
siilfieiently e.Yeellcnt if cultivated, yet they are not 
so perfect as to prohibit the hope of improvement. 

Much, observes Dr. Hoyle, may be effected by 
introd' ciiig into, India the different species and 
varictieij^.wliich are already successfully cultivate!^ in 
other counti ies ; and here let us not restrict wurselVes 
to too .srn.dl a iiiinAer of varieties, because they 
happen to be thors which at present produce tlie 
best kinds of cotton. Not contented in America 
with possessing already the best kinds, they have 
irieii those of other countries to ascertain if tliere 
are any amongj them suited to the peculiarities of 
I heir country and climate. 

*DiKtriets best suited for Cotton .—some one of 
the several species of cotton plants may be found in 
. very district of Hindostan, from Cape Comorin to 
the Himalayan mountains, it is nut an untenable 
jiositioii to assume that no portion of the globe, of 
similar evteiit, is capable of yielding so large a 
(juantity of this peculiar jiroduce. Indeed, from 
tiie earliest ages, cotton has been meutioued as the 
sjieeial production of India. 

Now it is a fact in tlie history of vegetabtes, to 
Khieh 1 remember iiO exceptions, that where the 
wild stuck dourishes naturally, there the improved 
varieties succeed best. Examples occur in* the 
English appljs and the French pears; for in no 
eountiy dot* the crab abound mure than in England, 
nor the wild pear^than in France. The inference I 
would draw from tliis observation is, that Hindostan 
ought eminently w excel mthe production of cotton, 
and the comparatively limited experience we liave 
yet had of the results of applying sujierlor capital 
to this object, encourages rather than represses the 
ujiinion. 

Tliat 110 pagt of ludia has a climate unsuited to 
the production of superior cotton is demonstrated 
by the fact that the best samples are produced in 
(iuzerat, at the north-western, extremity ; in Behar. 
the very centre; and at Tinivelly, on the most 
southern point. * 

It appears to me tlii^ it is the generally dry 
.tiilicious nature of the soil of Guzerat, as much as 
the. dryness of its climate, that is so extiamely 
favourable to the growth of th^ uptton phtnt. It 
lloarishe.s th^re even' in the most sterile districts, 
though neci^ssarily not so luxuriantly us in the more 
iertiU softs. 

The same observation applies to the neighbouring 
province of Surat, where good cotton is produced; 
but the best iii that part of India is grown in the 


dist^s of Jsuibooseee and Ahmoo^, wul) indeed, 
thr<!H|hout the Broach Porgunnah. . .^iliis is stated, 
by a^overiiment report, to be very snperior to the 
Nagpore or any other Cotton grown on the eastern 
^ side of India. 

Mr. Owen Potter, who was extensiveljr employ 
in shipping cotton from the above district in IH ' _ 
stated some very interesting relative facts in a paptf 
which he submitted to the Manchester Chamberof 
Commerce. He says that, “ The chief cotton ports 
are Surat, Baroche, Tankaria Bunder, Oogo, and 
Bownugger.” All these porta are within a idiort 
distance of each other. Ihe extent of cotton cnUSi*’ 
ration in their vicinity is very great. 

('To be continued.) 

THE “RETRIBUTION” STIEAM: FRIGATE. 
Tnie noble steam-ship of war is now lying in the 
basin of the East India Hooks at Blaokwall, whore 
she has attracted a good deol of attention from nau¬ 
tical and scicntifu men, and has been visited by 
many persons capable of estimating her merits. She 
is a remarkably hne vessel, and a perfect model for 
ships of her class and build. She is of 1641 tons 
burden ; her length, between perpendiculars, is 220 
feet, her extreme breadth 71 feet, the depth of the 
hold being 26 feet,^4 inches. She has not got her 
masts stepped, nor ber armament onboard, but her 
paddles and engine are fixed. The fflgine has been 
manufactured at the establishment of Messrs.Mauds- 
lay and Field, Lambeth. It is constructed after the 
patent of those gentlemen, called the patent double 
cylinder mariue steam Yiigine, and is of the collective 
power of 800 horses. The diameter of the cylinder 
is 12 feet; the length of the stroke 8 feet; and the 
number of strokes 15. The diameter of the wheel 
is 33 feet, the braadth 13 feet, draught of water 7 
feet, the length of the engine-room 75 feet. The 
great saving of space by Uie introduction of these 
engines is one of the principal advantages obtained 
by their use. The Admiralty have adopted them in 
several steam-ships of war besides the Retribution, 
and there is one on board the Rattler Archimedean 
siuam-ship. 

-,--- « --- 

TIN PLATE. 

The only alloy of iion interesting to the arts, is 
that with tin, in the formation of tin-plate, or 
white-iron 

Tim sheet iron intended for this mannfiicture is 
refined with chaicoal instead of coke, snbsequently 
ruUisd to various degrees of tliinuess, and cut into 
reesfangles of different sizes, by means of ^shearing- 
machine driven by a water-wheel, which will turn 
out 100 boxes a day, or four times the number cut 
by hand labour. The first step towards tanning, is 
to free the metallic surface from every particle of 
oxide or imparity, for any such would inevitably 
prevent the iron from alloying with the tin. The 
plates are next bent8e|>arately by band into a saddle 
or A shape, and ranged into a reverbatory oven, so 
that tlia flame may play freely among toem, and 
heat them to redness. They are then plunged into 
a bath, composed of four pounds of muriatic acid 
diluted with three gallons of water, for^ few mi¬ 
nutes, taken ont and drained fin thg floor, and once 
more exposed to ignition in a furnace, whereby thep- 
are scaled, that is to say, cast their scales. The 
above bath will suffice for scaling 1800. plates. 
When taken out, they are beat level and uno^ fin 
a cast-iron block, aftw which they appear mottied 
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blue and while, if the tcttling has been tho roa jhlT 
done. They are next passed through cAt'/fflpoHs 
or caat-iron cylinders, rendered very hard by Ming 
cast in thick iron moulds, as has been long practised 
by the Scotch founders in casting bushes for cart¬ 
wheels. After this process of cold rolling, the 
plates are immersed, for ten or twelve hours, in an 
acidulous lye, made by fetmenting bran-water, tak¬ 
ing care to set them separately on edge, and to turn 
them at least once, so that each may receive a due 
share of the operation. From this lye-steep they 
are transferred into a leaden trough, dMded by par 
titions, and charged with dilute sulphuric acid. 
Each compartment is called a hole by the workman, 
and is calculated to receive about 22{i plates, the 
number aftmwards packed up together in a box. In 
thia liquid they are agitated about an hour, till they 
become perfectly bright, and free from such black 
spots as might stain their surface at the time of im¬ 
mersion. This process, called pickling, is both de¬ 
licate and disagreeable, requirmg a good workman, 
at high wages. The temperature of the two last 
steeps should be at least 90° or 100° F., which is 
kept up by stoves in the apartments. The plates ore 
finally scoured with hemp and sand in a body of 
water, and then put aside for use in a vessel of pure 
water, under which they remain bright and free feom 
rust for man;|Lmonth8, a very remarkable circum¬ 
stance. 

The tinning foUowa these preparatory steps. A, 
range of rectangular cast-iron pots is set over a hi-e- 
flue in an apartment called the flow, the workman 
stationing tMmselves opposite to the narrow ends. 
The first rectangle in the range Is the tin-pot; the 
second is the wash-pot, with a partition in it; the 
third is the grease-pot; the fourth is the [ran, grated 
at bottom; the fifth is the list-pfft, and is greatly 
narrower than any of the rest; they are all of the same 
length. 

Ibe prepared plates, dried by mbbing bran upon 
them, are first immersed one by one in a pot filled 
with melted tallow alone, and are left there for 
nearly an hour. They are thence removed, with the 
adhering grease, into pot No. 1, filled with a melted 
mixture of blocl and grain tin, covered wkh about 
four inches of tallow, slightly carbonized. This pot 
is heated by a fire, playing under its bottom and 
round its sides, till the metal becomes so hot as 
nearly to inflame the grease. Here about 340 plates 
are exposed, upright, to the action of the tin for an 
hour and a half, or more, according to their tbick- 
uess. They are next lifted out, and placed upon an 
iron gratibg, to let the superfluous metal drain off; 
but this is more completely removed in the next 
process, called wathing. 

Into the wash-pot, No. 2, filled with melted grain 
tin, the workman puts the above plates, where the 
heat detadies the ribs, and drops. There is a longi¬ 
tudinal partition in it, for keeping tlm drop of tin 
that rises in washing ftvm entering the vesMl inhere 
the last dip is given. Indeed, the metal in tbe waah- 
pot, after having acted on 60 or 70 boxes, becomes 
so foul, that the weight of a block'(300 cwt) od it, 
is traniiferred into the tin-pot, No. 1, and replaced 
by a fresh block of grain tin. The plates being 
lifted out of tha wash-pot, with tongs held In the 
loft hand of the workman, are scrubbed on each side 
with a peculiar hempen brush, held in his right 
hand, then dipped for a moment in the hot tin, and 
forthwith immersed in the adjoining grease-pot No. 
3. This requim manual dexterity; and though 


only three-pence be paid for brushing and tin-wash¬ 
ing 225 plates, yet a good workman can earn six 
shillings and three-pence in twelve hours, by putting 
5625 plates through his hands. The final tin-dip is 
useful to remove the marks of the brush, and to make 
the surface uniformly bright., To regulate the tem¬ 
perature of the tollow-pot, and time during which 
the plates are left in it, requires great skill and cir¬ 
cumspection on the part of the workman. If kept 
in it too long, they would be deprived to a certain 
extent of their silvery lustre; and if too short, streaks 
of tin would disfigure their surface. As a thick 
plate retains more heat after being lifted oat of the 
washing-pot, it requires a proportionally cooler 
grease-pdt. Thia pot has pins fixed within it, to 
keep the plates asunder; and whenever the work¬ 
man has transferred five plates to it, a hoy lifts the 
first out into the cold adjoining pan. No. 4 ; as 
soon OB the workman transfers a sixth plate, the 
boy removes the second; and soon. The manu¬ 
facture is completed by removing the wire of tin 
left on tlie under edge of the plates, in consequence 
of their vertical position in the preceding operations. 
This is the business of the Iwt-hoy, who seizes the 

a s when they are cool enougt. to har>.dle, and 
the •lower ^ge of each, one by one, into the 
iist-pot, No. 5, which contains^ a very little melted 
tin, not exceeding a quarter of inth in depth. When 
he observes the wire-edge to be melted, he takes out 
the plate, and, striking it smartly witli a thin stick, 
detaches the superfluous metal, which leaves merely 
a faint stripe where It lay. This mark may be per¬ 
ceived on evej^y tin-plate in the market. ^ 

The plates are finally prepared for packing up m 
their boxes, by being well cleansed from tli‘- tallow, 
by friction with bran. 

Mr. Thomas Morgan obtained a patent, in Sep¬ 
tember, 1829, for clearing the sheet-iron plates with 
dilute sulphuric acid in a hole, instead of ecaling 
them in the usual way, previous to their being 
cold rolled, annealed, and/,tinned; whereby, he 
Bays, a better article is produced at a cheaper 
rate. * 

BORING FOR HOT WATER. ' 

An attempt is actually beingjraade to,obtain a supply 
of hot water by boring, for the purpose of heating 
the greenhouses and menageries in the^ Jardin des 
Plantes at Paris. It is an ascerta^ed fact, that the 
temperature increases as we desceri^l into the bowels 
of the earth, according to the observations of Arago 
and others, at the rate of one degree for every 45 ft. 
after passing the first 60 or 70, which may be in¬ 
fluenced by the extqfnal atmosphere. It is there¬ 
fore intended to bore to the depth of nearly 3000 
feet, where it is expected that water will be obtained 
of the temperatore of about 100 degrees of Fahren¬ 
heit, and being conducted by pipes, will communi¬ 
cate a more equal snpply of warmtii than either air 
or steam flues, which will be maintained, after the 
original coat of procuring it, aa long as the internal 
beat of the globe remains the some, without further 
expenditure. 

NWRIC ETHER. ' * 

Tbb best method of preparing nHric«ether is by 
mixing equal weights of alcohol knd the strong 
fuming acid, prepared by distillation ^om two 
parts by weight of sulphuric acid with three of 
nitre. The large quantity of nitrous acid which 
it contains le-acts on the alcohol, and converts' it 
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into ether m a day or two, which floats on the top 
of the remaining liquid, and niiiy be easily re¬ 
moved by a small syplion. Pure nitrous acid, 
prep lied by distillation from the nitrate of lead, 
would do still better, but it is not so easily ob¬ 
tained Two or three ounces of alcoliol will be 
sufficient to show the process, the alchol is put in¬ 
to a bottle first, and small quantities of the aqid 
poured into it at a tAne by a funuel with a long 
stem, which passes to tlie bottom of the bottle, 
mixing them thoroughly after each addition of 
acid, and then placing the buttle in cold water to 
prevent any violent reaction taking place. A 
drachm or two of the acid may be added every 
quarter of an hour in this manner, till it is all 
mixed with the alcohol. The buttle should be 
provided with a conual stopper to allow the gas 
that accumulates in it to be disengageiT; it is 
forced up in the same mannei as tliu siuppei in 
Nooth’s apparatus, imd returns to its place when 
the excess of gas has pissed by it. 

Otiii r methods foi the piepaiation of nitric ether 
have been proposed i'he Dublin College directs 
the alcohol to oe mixed with sulphuric acid in a 
tlask, and the mixture to he poured over bruised 
nitre in a retort, mixing a pound ol the ac id with 
nineteen ounces ot alcohol by measure, and using 
three par's by weight of nitre for eveiy two of 
sulphuric acid employed The retort Ihust be 
placed in a bason of ^old water to prevent the ac¬ 
tion be coming tool-violent, and it should not be 
filled moie than a third full of nitre, 1 have seldom 
found It nccessaiy in repeating this piociss at or¬ 
dinary temperatures, to apply any heat lo com¬ 
mence the action, as IS usually recommended Ihe 
sulphuiic acid combines with the potash, and the 
niAu and nitrous acids acting on the Acohol m its 
nascent state pr<iduce the ether, which must be i on- 
J'nsrl iif a large tubulated receiver kept very 
cold , when a large quantity is required, a second 
tubulated receiver should be connected with it, .and 
the gaseous products allowed to escape* by another 
bent tube, The fiist method of prepaimg nitric 
ether will be found preferable, however, as the re¬ 
action often becomes very turbulent when this pro¬ 
cess IS adopted, though every precaution is |aken 
tg pievent it. 

In alhexpenments with nitric acid and alcohol, 
great c arc must be taken not to mix a large quan¬ 
tity of acid with the alcohol at once, as the gaselius 
products that : e immediately produced are apt to 
throw out the whole of the mixture with explosive 
violence. Thouglwa small quantity of acid may he 
added to a largewquantity of alcohol without any 
particular action being observed, a small quantity 
of alcohol cannot be mixed ^ith a large quantity of 
.acid without being tomplotaly decomposed, as the 
particles of the alcohol are surgiunded by the acid 
on every side, which affords oxygen more readily to 
the inflammalde elements that enter into its com¬ 
position. To see the truth of this, all that is neces¬ 
sary IS to pour a little alcohol and acid intodifi'er- 
ent glasses, and pour a few drops of the acid into 
the alcohol, and then of the alcohol into the acid, 
when the appearances described will be observed. 

Nitric etticr always contains a little acid as it la 
procured at first, which may be removed by poU^ 
or lime. « It has a very pale lemon yellow colour; 
a pVasant smell similar to thagoi apples, and a 
strong penetr|ting taste. It is heavier and more 
volatile than sulphuric ether, bums with a rich 
flame, and soon becomes acid by keeping. When 
It 18 puiific'd by distillation, the operation should 


alwap be earned on with a very gentle heat, as 
It IS decomposed when distilled quiwy at a higher 
temperatuie. 

Its atomic composition is still disputed, hut it 
is admitted to contain a portion of bitrogan in ad¬ 
dition to the other elements whiehexist in salpiUunc 
ether. 


l^ILWAY INDICATOR. 

Thurk has just been published in Fbris an aooomit 
of an inatrament for indicating the tpeed of tndna, 
and registermg any undue excess; this, it is itii- 
pected, wilt act as a wholesome monitor to engine- 
drivers, and lessen the nek of railway trsvelling, by 
rrndenag it impossible to escape detection where a 
dangerous velocity has been attained. This contri¬ 
vance consists in a governor, such n is commonly 
used in steam-engines, and sot in motion by the 
customary gearing from one the axles of ^ lo¬ 
comotive. To the vertiele ididing portion of the 
governor an index is attached, whi^ passes along a 
graduated vertical seale, and by the height to wl^ 
it reaches shows the degree of i^d attained $ any 
excess of speed produces a fhr^r elevation, and 
brings into play a second index, which is uncon¬ 
nected with the first, and which on the fliU of the 
governor remsdns at its maximum height—a atand- 
mg testimony against the negligence and redriess- 
ness of the engineer. As a further precaution, it 
IS arranged tlwt one of the balls of the governor 
carnes a hammer, which sMkes a bell, and loudly 
calls for the attention or the driver. To prevent 
tampering with the indications of the instrument, 
the second tell-tale mddk is locked up, and tiie key 
remains in the possession of some superior .officer, 
who alone, at the termination of a jounwy, can re¬ 
place it in Its original position, ready for a new in¬ 
dication. a 

The fiist index, which only takes a cognizance 
of speed within the regulatad limit, is open to the 
inspection of all in its neighbourhood ; and, if this 
be neglected or concealed, the bell protests most 
clamorously against the danger and the wrung. 

varieties. 

So//efunff of Wattr ff^ Domesfic <7«e.—It is 
calculatea that the softening of the London water 
fur domestic use by the precipitation of its hme 
would eflect a saving of £200,000 a year in soap 
alone. • 

AVic Zealand Chef.—Some interesting specimens 
of coal have been recently brought over from New 
Zealand. The coal traverses, in seams, the seagirt 
rocks of the island, and the specimens Aat imve 
coma to hand are nodules of a moderate rise, com¬ 
posed of carbonate of baryta, coal, and solphuret of 
iron. The coal itself is exceedingly black, clean, 
and glistening, is easily frangible, and appears to 
little, if anywise, inferior in quality to the beat 
WaU^d ot Lambton Main samples in the London 
market, a^ frr superior to Oia Burdwaa coal of 
India. Ihe propoi^mi of coal to baryta and aul- 
phuret of iron, in the above samples, is as 13 to 20. 

New L\fe new life ho^, invented by 

Lieutenant Walter, R.N., was submit^ a few days 
since to the authorities of Woolwich dockyard, by 
order of the Admiralty. The invents attended and 
explained the nature and advantages of the materiolM 
of which she was built. It appeared that the keel, 
gunwales, and alternate ribs only have bees con# 
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strueted of o«k, the planking and steraa being com¬ 
posed of the Koinptuliron, or flexible material com¬ 
posed of cork and India rubber formed into planks 
by mecinnical means. The shape of the boat was 
greatly admired, and deservedly as its appearance is 
very pleasing to the eye. Both ends are alike, in 
outward form somewhat resembling the boats used 
in whale fishing, and it is constructed to pull and 
Niil very fast, and to surmount’the heaviest seas. 
Sixty.five men entered the boat after the lugs were 
uriii'n'wed to let the water in to represent her being 
filled by a heavy sea, and she still possessed a buoy, 
aney by the aid of air-boxes equal to about 3 j tons, 
exelusive of the buoyancy of tlio boat, which only 
weighs 2^ tons, although 34 feet in length and 12 
feet in bre,adth, and capable of carrying on an emer¬ 
gency 100 persons. The advantage of snbmitting 
new inventions to practical men was fully shown 
during the experiment, Commodore Sir F. Collier 
having suggested to Lieutenant Walter, the pro¬ 
priety of adding pontoon pipes and an iron keel out¬ 
side to render it impossible to upset the boat under 
any circumstances, and which the inventor intends to 
apply before any further experiments are made. 

Novel Feaf.—\ Plymouth correspondent fur¬ 
nishes the following aquatic novelty:—“ A great deal 
of curiosity and surprise has been manifested during 
the past week by those who have witnessed the man¬ 
ner in which one of the officers of the Caledonia 
flag-ship, now tying in llainoare, comes on shore, 
lie descenda the ship’s side to the water’s edge, puts 
on a mackintosh dress, wd itifl.ites it with nir bjj 
means of a small pair of oellows. He then steps 
into the water, and immersed nearly up to the 
breast, with two small paddles very rapidly works 
himself* on shore. As soon as he lands he takes 
off his dress, and throwing it across his arm, it 
being very light, attends to his duty or his pleasure, 
ns it may he. On Monday last HI landed twice at 
the dockyard in the w.iy deserihed; and he now 
laughs at the idea of taking a boat. During the 
time the Caledonia was in the .Sound, he left the 
ship in a similar manner, and unattended by a boat, 
landed at the admiral’s-yard, Stonehouse, a distance 
of three miles. He carries the bellows with him, 
in rase of too rapid an exhaustion of air. It has 
been told rne that, daring the trial-cmi# of the 
ships in the Channel, he jiassed, by this extraordi¬ 
nary means, from one ship to the other, I cannot 
vouch for this fact, but the truth of the rest may be 
relied on. Should it he generally adopted, it will 
be a very amusing trip for half a dozen to take 
round the Eddystone Lighthouse. 

Nutmeg. — The exterior part of the fruit is a 
pulpy substance sometimes brought to table in India 
as a preserve; within this is ft thin Shining black 
shell surrounded by membranous layers, which con¬ 
stitute another of our spices—^the mace, and within 
the shell is the nutmeg. To prepare them the pulp 
is cleared off, and the mace separated by a knife; 
the nuts are then dried in the sun, and afterwards by 
the fire; by this the shell becomes brittle, and the 
kernel within shrinks, which admits of the nuts 
being broken without injuring the nutmeg. They 
are then soaked in sea water, and impregnated with 
lime, to destroy the vegetating power and keep away 
insects; But Mr. Crawford observes, that thenatives 
i^ left to themielves transport them in the shell, 
which is by far the best mode. There are two sorts 
of nutmeg; one vrild, which is long or oval.shaped, 
and much inferior; Ae cultivated nutmeg is nearly 


round : the besj: are firm, hard, and of an unctuous 
consistence, th^ odour strong, aromatic, and agree, 
able; taste, hot and acrid. When cut across, they 
appear full of dark veins, which contain much vola¬ 
tile oil. This oil Ls yielded by distillation, and it 
posseses the flavour of the nutmeg in perfection, two 
drops being nearly equal to a pound of the powder ; 
this is made from the broken^ kernels, and it is said 
that the nutmegs are sometirara punctured and 
boiled for the purpose of extracting the oil, the holes 
being filled up with sa.ssnfras; it is one of the few 
oils of tropical climates that arc lighter than water. 

Testing an JronBrttlge tn Ireland —'I he lattice 
bridge which is built over the Royal Canal, on the 
Dublin and Diogeeda Railway, and whose span is 
144 feet 6 inches, was the subject of an interesting 
experiment on the 13tli inst. After taking out all 
the wedges under the two west beams, by running 
one engine and three carriages across three times, 
the greatest defleetion was two-tenths of an inth, 
and each time the budge resumed its uiiginal posi¬ 
tion. The bridge w'as tested a second time the same 
day by running a eonpled engine across, the weight 
of tlie tender, eight carriages, and three tiucks, 
averaging from eighty to ninety tons. This tram 
of ranmges and engine was allowed to stand upon 
the bridge until Mr. Hamilton, Sir J. Macneill, and 
Mr. M’fiirnick, measured the deflection, wine h was 
two-tentlis of an inch, and then the train moved 
off the bridge, it resumed its original position. 

Indeeiructible Carbonic Paint .—A patent ha.s re¬ 
cently been taken out in America by J. Weisman, 
of Philadelphia, for an indestrnctihle anti-corrosive 
pigment. The patentee says, " The nature of my 
invention consists in combining the metal of carbon, 
or purified graphite, with caoutchouc and shelll.c, 
together with a small portion of acetate, or sugar of 
lead; the ingredients being mixed with linsAu n'’,ai':’ 
spirits of turpentine.” What he claims as his in¬ 
vention, and desires to secure by letters patent, is 
the combination of carbon, or pure graphite, with 
caontehouc and shellac, together writh acetate of 
lead, linseed oil and spirits of turpentine, for (he 
purpose set forth, forming a perfectly indestructible 
pigmtyit, which also serves the purposes of anti- 
attrition. . 

Pure Water .—It is, perhaps, too uiueh tb expect 
that^ people will be induced to return to the 
natural beverage, so long as it is simplieJ to them 
in the imiiure .slate in which it reaclvi^ the inhabi¬ 
tants of London, and of most large towns in this 
country—in fact, such water is •neither palatable 
nor wliolesome, and it is one of Bie evils afferting 
the public health which calls most loudly for cor¬ 
rection, and the remedy for which is by no means 
difficult. Filtering does not purify water, as it can 
only remove the imifarities which are mechanically 
suspended in it, and not such as are in a state of 
solution. Filtering cannot be succcsSful in depriv¬ 
ing it of its deleteriouB properties; we might os well 
attempt to remove the poison from a solution of 
arsenic by filtering. 

Pcctraordinary Brickmaking, t - Mr. Hobson’s 
patent machine for making bricks is truly wonder¬ 
ful when compared with amount of labour it is 
capable of accomplishing, and the perfert manner in 
which it complete its work. The stock-hriek ^ies 
will throw off four’thousand bricks, in a day, equal 
in all respects to the first-rate article in"the market; 
whereas the ordinary number of bricks produced by 
one man in a day, in the usual mode of making 
them, is eight hundred 1 
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IMPROVEMENTS IN THE MANUFACTURE 
OF GLASS, &c. 

A patent haa lately been granted to Alexander 
Sottthwood Stocker, for improvemetita in the ’Manu¬ 
facture of glasg and other ▼essela as regards the 
application of corks, and the effectual retention of 
same, for effervescing Hqnids; and in an appa¬ 
ratus for extracting such corks. « 

The patentee, declares the nature and intention of 
his invention to consist, firstly, in the manuifoctare 
of bottles of improved forms, with reference to a 
more beneficial mechanical character obtained for 
them by such improved forms, and as applied to all 
the varieties 08 in common acceptance are considered, 
in their practical and domestic use, to belong to 
that class of veuels; secondly, in the manufacture 
and production of a more effective mode of securing 
the corks, or stoppers, applied to the purpose of 
closing snch bottles; and thirdly, in an apparatus 
for the more effectively withdrawing the corks and 
Stoppers from such vessels. 

Figure 1 rcqiresents a vertical cross section of 
Rie upper portion of a bottle, or glass vessel, 
taark^ a a, adapted to effervescing liquids, as soda 
water, and other compounds of similar chemical 
character; n b is a parUal outer view of the same. 
It will be seen that the diametral dimension of the 
neck of the vessel contracts at c c, as in the ordi¬ 
nary vessels used for such purposes, but at aj|k>eii 
distance above this point the diametral dimension 
begins to increase at n n, and such increase is con- 
tinned, until it projects or swells to a dimension of 
about doable the first dimension, and from the large 
dimension such dimension begins to decrease in ad 
upward direction, and when such decrease has again 
arrived at the point n o, thdh the diametral dimen- 
aion of the neck of the vessel is decreased to the 
lesser dimension shewn at e b. Into this smaller 

i >ortion, or neck of the vessel, the cork o h is passed, 
ts lower portion b protruding dielow the portion 
k B of the neck into the larger space. Figure 3 
tepresents, in a vertical cross section, a modification 
Cf the mechanical character as regards the form of 
the upper portion of k vessel applied to the same 

t nrpose, in which the increased portion of figure 
hM the form and configuration shewn at 1 1 . The 
figure 4 represents a form or configuration of the 
Upper part of the necks fit bottles, being|,in other 
respects of the ordinary and known forms and eon- 
figurations. It consists in forming in the enlarged 
Ur thickened portion of the neck, m k m it, a 
Uounter-sonken indentation ir n, in which can be 
Upplied, in. * new maaner, the known method of 
tecuring the cork, or stopper, to the neck of the 
tassel, hk the insertion of a metal pin through holes 
made In'the opposite mdes of the neck, tlm metal 
pin passing through a diam^r of the cork, or 
ntopper, as shewn the figure at p. Ihe head of the 
pin at a, and its point at it, being thus placed 
nitiun the diametrd dimension of tiie projecting 
rings MUM M, and so adnaitting the application of 
a capsnle, or external cover, to the and the 
Opening or jnouth of the vessel. 

The figmes 5, 6, represent the apparatus for witii- 
drawing the corks or stoppers from such vessels. 
The figure 6 r^resents a compound instrument by 
which such withdrawal is effected. Figure 6 is a 
^Ipgitudinal auction of the figute 5, in which the 
UQ!rrespobdmgt.partB are marked vrith.the same let- 
'' tiBw of T^fxeofx. A is a handle of the form gene- 
tWy adoptefi to the ewkeeriliwi of cot&mott use. 


B is a metal extenial tube attached to the handle a 
and passing through the same in a hollowed ebanne 
to its opening or mouth on the upper side of tb 
handle a a, at a a. c is a smaller metal tube slid 
ing freely within the tube b, and cairying at it 
lower extremity a stop plate o; within the inne 
sliding tube a there is also a metal tube or hollov 
cylindrical rod i, (to be seen only in the figure 6; 
tile rod I carries on its lower extremity a doubh 
fiuk^arm b e, which moves fteely onapin/^, form' 
ing the fulemm or centre of motion; the slidinj 
rod I, figure 6, being also hollow and tubular, it aL 
lows a small solid metal rod to slide witiiin it. Thii 
is shown at k, in the figure 7, with the tubes c am 
1 , with the stud or stop plate n, one of the flukes e 
and the centre of motion f, of the fluked arms e e 

The aotion of this instrument, and its applicatioi 
to the withdrawing the corks or stoppers of bottlet 
is thus:—In the figure 6, o represents a cork oi 
stopper, supposed to be inserted in the neck oi 
opening of a bottle; the instrument having the stuc 
or plate n in the position shown in the figure 5 
where it holds the fiukoJ arm e e closed, is in timi 
state thrust by the point of the lower fluke into th< 
cork; the stud n is thus forced up as the tubulai 
rod 1 penetrates the cork, and the fluked arm is al 
liberty to open on its centre pin f, when they havr 
passed through the cork, as in the figure ; this ef¬ 
fected, the small circular plate l, at the ftp of tb< 
handle, and which is fixed om.the upper extremitj 
of the inner and solid metal rod jr, is pressed dowr 
till it reaches the bottom of the cavity o, out in the 
handle a ; this presses the lower extremity of the 
rod K against a short inclined rib, formed on the in¬ 
ner side of the fluked arm, it forces it to take a po¬ 
sition at right angles to the position in which it was 
made to penttrate the cork g, and then standingi-in 
the position represented in the figure 2, at e k ; a 
small helical spring under the circular 
attached to the head of the rod k, and operates to 
release it from the fluked arm, the arms holding the 
cork o on its under side as shown in figure 6; the 
operator withdraws the cork from the mouth of the 
bottle with facility and precision. 

The figure 8 represents a more simple construe, 
tion fit this instrument, a is a solid metal stem 
having the usual cross handle; g is the cork to b*! 
withdrawn; the flaked arms x e, set on the lower 
extremity of the rod a, is held in a closed position, 
in which it can be made to penetrate the cork, the 
vertical position being insured by irhqlding socket 
T, sliding freely on w rod a. When the arm ea¬ 
ters the cork, &e socket T is forctsd to quit the arm, 
and so releases a small steel sprfng s, which then 
throws the flukes into a position enabling it, on its 
exit from the cork at its lower face, to take the ho- 
rteon^ position shown in the figure, and so ena¬ 
bles the opanifor to^withdraw the cork. 

The figure 9' represents a secure mode of closing 
the opening hr a glass or other bottlfi or vessel by a 
stopper, whkfo cannot be withdrawn but by the 
operetion of its particular key. The figure shows 
tiie vertical sectiw of a glass vessel, in which a is 
the bo^, B the motttii of its neeb, c a stopper, hav. 
ing a cylindrical hollow space formed in its centre 
and through its length! e b the cylindrical cavity 
continued but' of smaller diameter, and the stopper 
terminating in,a^jiolid portion, i, fitting blosely in 
the neck of the vessel, as in the us^ constructions. 
In the cavity xx, and attached to the stopper, a 
brahebed q»hig, e g a, ts placed, whose tension be- 
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ing oatwards from the centre of tbair aeeembiage, 
their bent eatremitie* ggg tat thrown by th»t ten¬ 
sion into corresponding cavities formed In tbe por¬ 
tion I, (as shown at p p p in the figure 10,) and s^ 
alterwards under s. shoulder or grooved bearing 
formed in the neck of the vessel at h ti in figure 12. 

Figure 10 is an exterior view of the stopper in 
elevation. 

Figure 11 is a view in side elevadon of the key 
with which this stopper is released in order to be 
withdrawn, in which A is its stalk or stem, 8 n its 
arms, of which c o are the extremities. Its action 
is produced by inserting its arms b b within ey- 
lindricsl aperture b Jt of the stopper in figure 9, and 
pressing its extremities o c downwards against the 
shoulders pp of the springs closes them towards the 
centre and so withdraws them from their position of 
holding in the neck of the vessel; the stopper can 
then be withdrawn by hand. 

Figure 12 shows a modification of this princ4>}e 
of construction and a stopper of security, a repre¬ 
sents a portion of the body of the vessel; b its 
mouth, in which is inserted a stopper c; through 
the 0 ntre of the stopper c, a cyUndiical cavity is 
formed through its entire length, at <r, a circular 
metal plate restinf by its entire circumference on a 
bearing shoulder formed in the solid part of the 
stopper c. To the centre of the plate a arc fixed 
the springs r f ; these have a small portion of their 
lower extremities turned outwards, and at right an¬ 
gles to their length, as shown at a ; these portions 
• pass under the lower surface of the stopper c, and 
beyond that under a projecting Idl^ge k, formed in 
the rolid part of the neck of the vessel, and the ex- 
" tremities a of the springs therefore are thus held by 
the projecting ledge, and are prevented from rising 
by their expandedi state as shown in the figure, and 
thus the vessel is securely stopped. The stopper 
cannot be withdrawn nn^ the extremities of the 
springs be released from their expanded position, 
which IS effected by the application of a key to the 
springs. A key for this purpose is shoum at figure 
13 1 its arms are passed through holes made for that 
purpose in the plate x, and by this action of the 
key, the limbs ff of the springs are comperssed un¬ 
til their extremities are released firom the pro- 
jecting^ledges h b; the stopper may then be with¬ 
drawn. o is a smaller stopper, which is placed 
over the pla^ x, more completely to stop the mouth 
of the vessel. 




operating to hold the vcsael iih(| aWWrifly 

tsgeAer, ud only to he sepi^fra, fir the 
be withdrawn, by the agency pf * 

A A represents a longitadinal Bdptipli,<^ IpW 
part of a bottle fitted with the stopper b, 
etnicted;—c c is a cylindriogl pasaggey 
trically tbro;^ its entire lengto, to 
Id. IS and 16, for the pvpose pf recelvll^^^lf mito 
iwew B, cot upon one pwfipf the 



ON CHICORY, OH WILD SUCCORY. 
Thb term CMcoru is an anglicised French word, 
the original being CMcoret. Its introduction into 
our language was quite unnecessary, semng that we 
already possessed an English name for the sobstanoe 
in question, namely, mid Succory . 

The plant ^ known to botanists by Sia name of 
Ciehorium hitybui, and belongs to the natural order 
Vomponitcc, tribe dehoracece. It is an indigenous 
plant with a perennial root, and fioWets iti July and 
August. Its stems are two or three feet high and 
branched. The flowers (which are about the sise 
of those of the dandeliem) are handsome, mid bright 
blue with blue anihers and stigmaa, A vari^ of 
tb^lant has white ftiWers. 

The root, the radiv cMcorii of pfaastneoDlogists, 
is spindle-shaped, With a single or douol* head : 
externally, it is Whitish or greyish yellow; internally 
whitish, fleshy, and milky. The roota grown in 
this country are smaller, of more woody pr fibrous 
than those which are imported. 

Wild Succory, or Chicory, is ouKmted Igwariout 


The figure 14 represents u different constnierion 
and eombhiation to effect the inviolahiUty of bottlto | 
this Is efftmtod by a peculiar construction of the ves¬ 
sel itself, and of Us stopper, end by eomblnaHoBs 


parts of England. Surrey (near Oodalming), IM- 
fordshire, and Yorkshire, have keen menmnad to 
us as pla^ where it Is now grown. Bof jwlmther it 
be that the soil is inferior, or that the foniMira do 
not know the best mode of enUivating Ui pertain it 
is British Chicory Is much infbrkw in ftht fbreign. 
We have heard one deider complain the 
cultivators do not cut off the hf roohi before 

sending them to market. New seM (firnlt) we have 
been told, alwiys yields more Woody, si^, therefore, 
inferior, roota than old feei. In pi^ of price 
BngTirii fiirmers cannot uofopete pith the foreifps 
cultivator. Forelni ChtdiW jmaj^he h<Bi|))t. in 
bond, for from 4^ to' tlif pit ton, wl^ British 
Chicory il^es. hut as the torrign 

Chicory pay a mXf oriCSfi par'top, (Iw Briiwfo 
grower is protected to this amount 
Chicory is cultivated in Prtissia, Bdglnfo, god in 
France. The Prassian is tiie heft, htlll^ mere 
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flesby than the other kind*. It is imported by way 
of Hamburgh, while the Belgium and Flemish tome 
to ua from Antwerp. There it no Official rethtn of 
tfae (juantity which ia annuallf imported, but an 
eztenaive importer estimated It at about oKe thou¬ 
sand tooa, which will yield a revenue of ^0,000 
per year. The duty an roasted Chicory is £56 per 
ton, which acta as a prohilntion, so that Chicory ia 
imported in the raw state. 

The dried roots are roasted in this Country like 
Cohee, the loss during roasting ia from twenty-ftve to 
thirty per cent. The roasters generally introduce 
into the roasting machine about two pounds of lard 
for every hundred weight of Chicory. The reason 
assigned for this practice by oue dealer, was, that 
the lard gave the Chicory a better face; while ano¬ 
ther dealer declared that it was done to render the 
powder less hygrometric. Inferior kinds of Chicory 
are artificially floured with Venetian ’red. Some 
roasters intr(^aoe this into the lard before the latter 
is put into the Chicory when grinding it, after the 
roasting. 

Venetian red is essentially the sesquioxideof iron, 
obtained by calcining common copporas (sulphate 
of iron). The different ooloura of the prod^ 
depend on the temperature to which the aeBcflm 
oxide ia subjected. When it has been exposed to 
an intense white heat its colour deepens, and it 
is then termed purple~arowu. llie lighter tint of 
Venetian red is produced by adulteration. Our 
informant (a manufacturer) told us tiiat Venetian 
red was “ imulterated to suit the various prices of 
the market.” We did not tttink it expedient to 
pry into the nature of the adulterating ingredient, 
but a friend suggests that it is reddle, the substance 
used for marking sheep. 

Venetian red is, we believe, the yrinoipal sub¬ 
stance at present used for colouring Chicory; occa¬ 
sionally other agents have been employed. A 
dealer tells us that he once bought a quantity of 
Chicory which contained 20 p er cent, of logwodd 
and mshogany dust. 

Chicory is extehsivelv adulterated with roasted 
pulse (as peas and beans), damaged corn, and coffee 
husks {cqfee-Jlighte as they gre technically calisd), 
and coloured by Venetian red. We have also heard 
of parsnips having been roasted, ground, and mixed 
with Chicory. liambro’powder, which is used as a 
fictitious chicory, consists of roasted pulse (peas usu¬ 
ally) coloured vyith Venetian red. Treacle is some¬ 
times introduced into fictitious chicory, to give the 
caramel or' s^barine odour possessed by real Chi- 
coiy. There ace four characters by #hieh adulterated 
Chicor;f may be distinniiahed from &e gennine. 

lit. It iH^dds to cold water, a much w^er colour. 
In using this test it is necessary tO have a saOiple of 
genuine Chicory for comparison. ■: <, 

2 dly. A’dec^on of Chiootw;.eontriaii^rither 
roasted jjrdlii or Jsnlse^ yields, whmi opU, h ^itellbh' 
or bloliA btaok colour with, a sodutionof iot^i 
whereas' a Corresponding decoction of geanJae Cld- 
eory ia mmitly colpursd brown by iodhw. ' 

3rdiy: The tufcrcecope detects, in adnlteri|{ied 
Chlcory,;'Hrs tdriefihd starch grains of eithCgr isdrn 
or pulse. they an starch gndns is showa -by 
the actilttiraf a loMion 'of iodine^ which blaokehs 

, dtiilyit'l^e od^ i|wi fla'rour will sometimes de¬ 
tect addUmtiotis..,,' 

^ Brmted and f iVdud l^icory .attracts water from 
the afrilitfid thereby imneaScs iu weight and becomes 


clammy. The grinders are actiustomed to retufo. aS 
much by wright of ground chicory ks they receive 
of the unground root i for the loss which the root 
suffers by grinding is more than compensated for by 
the absorption of water from the air. We hUve bee* 
informed, that some dealers pttt up their packages 
of powdered Chicory somewhat short in weight, and 
then place them in a damp cellar, In order that they 
may absorb water and thereby acquire their proper 
weight. 

*^6 principal use of Chicory is for the adultera¬ 
tion of coffee; besides lowering the price, It, in the 
opinion of some persons, improves the flavour of 
coffee. The substance sold as Taraxacwm Cojfee is, 
we are told, made with British Chicory. Chicory 
has also been used for adulterating snuff and co¬ 
louring beer (porter ).—Pharmaceutical Journal. 


MAONETIC effects of the ELECTRl. 

CITY OP THE EARTH. 

It has been found that bare and other pieces of iron, 
on remaining a long time in one situation, have be¬ 
come magn^c; sometimes even when, from their 
so tness, they were not capable of permanent mag¬ 
netism. A^ the same time these bars have been 
observed to become harder. The former of these 
phenomena may be attributed to tjie effects of the 
electric currents of the earth, but the latter to some 
hitherto unascertained change in the properties of 
iron. 

An oblong piece of iron, made red hot, and left 
to cool in the direction of the magnetic meridian, 
also becomes itu some degree magnetic, acquiring 
this power whilst hot and soft, from the electric cur¬ 
rents, and on hardening in cooling It retains if.’'' “ 

In drilling, filing, and hammering, iron frequently 
acquires a considerable degree of magnetism. 'Iliis 
may be drawn partly from the ear^, but it arises 
in a very considerable d^ree from the electric exci¬ 
tation produced during these processes. 

Many other phenomena are caused by the electric 
Ourrenta the earth. But the most remarkable, 
jierbapg, is the magnetism induced or generated in 
the loadstone, whi^, as is Well known, is an iirou 
ore mixed with diflefent ingredients. 

A vely natural question arises on this last in¬ 
stance. If the electric currents of the efith induce 
magnetism in some iron ores, why not in all ? Tliis 
is the reason—it is not under every *circum8tance 
that aU electric current will enduce ifiagnetism in 
iron. But an electrio shock through this metal al- 
waya rendem it iu a greater or less degree magnetic; 
find aa. it is certain that there are electric currents 
and discbaiges in the.earfii, so the magnetism of the 
loadstohe is developed the discharge of the fluid 
through it, or by iodnetm. * 

For magnetism is goierated by induction; and 
when an eleutrio shock takes fiace in the earth 
through any strutam, a Uhock or current n induced 
in all surronndnig strata. To prov# this, wind, 
some cop|>er wureirojond a cylinder of wo^ as a 
heUx, preventing the different hpires from touriiihg 
by a thin interposing twine; cover ibis helix w<t£ 
calico; then wind a ^second wire in the same man¬ 
ner. To onn,<t!i thwfwirea attach a hollow helix 
from round a glass tube, introduce a 'steel needle 
into the tube, and. make <iontactbetweenthe|:il- 
tai^ batteiy and the other or -inducing wire. 'On 
removing t^ needie befinw the battery contact is 
broken, it wi4 ^ found magnetixed. V^eh the 
battery contact is first made, then on unmagnetized 
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, taeedle latrodoced into the hollow h^i «Bd ludj’ 
the battery contact broken, the needle ia wagnetixed 
to an e^ttal degree apparently wi& the first t bnt the 
poles are of the contrary kind. When an immag» 
netized needle is put into the hollow htiUx< hefbte 
the contact of the inducing wire with the battery, 
and remains there until the contact is broken, it ex« 
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hibtts little or no m^pietisin, the drstefieet bdli^ 
nearly neutralized by fte second. NotwlthMaadln^ 
some magnetism remuns, and to the opara^ok ot 
these and sjoiilar principle we may attributtf tile 
origin of the loadstone, l^r a shock passed thMH^ 
the indncBkg wirewrill produce the same results as si 
current. i 



• WORSTED MANUPACTDilE. 

^ ” (Contif^utd/rom Page 286.) 

^ groat many self-acting machines have been con¬ 
trived for performing the wool-combing operations. 
Ah the limits of this Work do not allow us to give 
an historical account of them, we shall content our¬ 
selves with describing, briefly, one of the latest. It 
was made the subject of a patent by Mr. John ]^ntt, 
o^Salford, in Novembm*, 1827, being an invention 
enmmunisated to him a foredgner residing abroad. 
This machine is intend^ to comb wool by means^of 
two revolvmg combs or heckles. Fig. 1 is a hori¬ 
zontal representation Of the machine. It consists 
of a sc^uare frt6ne of iron (a a), mounted upon legs, 
ns ezbibited in the and elevation, flg. 2. (b) and 
(c) are two azies, upon each of which one of the 
circular combs (d d) is mounted. These axles, (b) 
and (c), are not placed in horizontal positions, bnt 
are inchned at acute uigles to ttw horizon, and in 
directions crossing each other. • The two etreular 
combs, which are fixed upon these axles, cohse- 
I quently revolve ain planes considerably inclined to 
^‘thc perpendicular, at widl t« to esdi other. These 
combs ore made in the form of ordinary wheehi, 
with arms, of which the nave ia attached to fh« axle 
by screws. The points or teeth are set fia the edge 
of the rim, at right angles to the axis of the whem, 
and are made to revolve Ins opposite directions 
' means of a crossed 6r twisted str^ (e e) nmning 
over a pdtl^ (f) on each axle; tlMM beihg driven 
by avbmd and rigger, or powee^ndloy, oitrriie end 
6 fthenXle(b)f •• ■ ’ 

As the c^mb-wheels go ronasl, ttiey are made to 
approach each other skiWly. This approaifif te 
caused by mounting the besji^ge (MF tilte axle (c) ih 
slots, which allow of thekr aiidbg, and Stable that 

towards 
traverse 


^xleand its circnlsr oomb to be brought 
Iths circular comb onathe axle (b). Ibis 


movement is eflfected by an endless screw and 
toothed-wheel, or snail-woik, connected to ^ 
under part of the frame, as shown at the centre of 
fig. 2. This mechanism gradnally moves the az *9 
(c) in a lateral direction, while the twisted stn^ (e), 
whicli connects the two axles, and drives fc), by ttie 
rotation of (b), is kqit at its proper tension, os the 
circular combs approach each other, by means of a 
heavy toller (b), which hangs on a jointed lever (1), 
fig. 1. 

In putting this comb into operation, the proper 
quantity uf wOol, in .its entangled state, is to be 
stack between the teeh, and when the wheels are 
Bet in rapid rotatory motion, the loose ends of tte 
fleece will, by the centrifugal force, be thrown out 
in the direction of radii, and wQl catch against the 
points of the teeth of the other revolving comb, 
whereby tlie fibres will be drawn out and atralglU- 
ened. The operation Is to eotnmenoe ^en 
comb-wheels are at their greatest distance apart. 
As they slowly ippibach mieh other, t^e epd^ pr 
fibres of Uie wool will be laid bold of by the 
paints, at progressively increuiihg dap%, gntfl 
wheels come near together, by wbich time tfae^ii|loln 
length of the staple wiK have been obmbed 
, amootbf and will be then drawn from the coi^, |jr 
throwing the driving-htit, as usnal, 6u p loaM 
pulley (not shorn Tbe nogla, or sh^ rg- 
fuw wool, whkdi remains entangdi^ teotV w 
temh, being removed, the machine hi fhr 

anotheroperatipa. ' " . 

largemaehinea of this kind ue'^^atWt^iu 
l-eeds. In one of tt»em the c^b^dbegls are tan , 
ibet Hr diameter, and are fntnUM.witti ^llow froa 
spokea filled wttH StOMn, ’ tHbJeh kfep the whe^ 
app"stn8 at a proper oambing hei^, ?%ese yrb^ 
are made to revolva slciw^, while a, Ib^, setm on 
,the ground, dresses one Of them with w^' They 
are Qten made to revolve with great rapidity, by 
shifting the drivlhg-belt on the proper pulley, goring 
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whidi revolution they gradually approach each 
other. Thia being a work atmple euperintend- 
eoce, and not of effort and akill, like the hand., 
combing bnaineaa, ia now discharged by young 
childrep; and showa, la a atriking point of view, 
the effect of astomatie Inechanisin, in embodying 
handicraft dexterity and intelligeace in a madiinei 
and thereby substituting cheap and docile labour for 
what ia dear, and sometimes refractory. Such 
machines will probably, ere long, supersede the 
hand comb altogetiter. Care should be had to keep 
the joints steam-tight, so as to prevent wetting the 
children employed at the machine, and to give due 
ventilation; for hot air, if pure, ia not insalubrious. 

(STo be eantinued.) 


THE COTTON PLANT AND ITS 
CULTIVATION. 

{ContinuedJh>m page 309.) 

At Omrawutte, cotton is grown at the rate of two 
pounds for twopence, in moderately favourable 
seasons; and did good roads exist, thia article could 
be delivered at Bombay at a handsome remunerating 
price. It ia now carried on the backs of bid^ks, 
and the extra cost thus incurred amounts to apenny 
a lb. more. This cotton is but little inferior to 
that grown in Cuaenit, which is looked upon as the 
garden of the western side of India. 

In the Deccan the production of superior cotten 
is not confined to the vicinity of Nagpore, for it can 
be obtained abundantly much farther to the north, 
at Calpee, as well as in the districts of Currab, 
Carah, and Etawah. 

Cotton produced iu the southern extremity of the 
Feninsula at Tinnivelly and Co^betore, has been 
highly approved in the English market. 

At Tinnivelly, where Mr. Hughes has been long 
engaged in the oultivation of the .Bourbon cotton, 
that gentleman considers the vicinity of the sea, or 
situations to which the influence of the sea air ex¬ 
tends, are on every account to be preferred. A dry 
soil, and a dry atmosphere, from March to May, 
and from July to September, seem almost essentlid 
to the good quslity of Ihe 'rfool, as well as to the 
productiveness of the plant. The freest drculation 
of air, and of light wii^tt ure of the greatest benefit 
to a perfect culture. 

On the other hand, Mr.. Heath, a gentleman also 
experienoed in the culitivatipuof the same description 
of cotton, states (hat Ida .experience differs from that 
of Mr.vHugkes with, respect to the .mfluence of 
viriuity to (he sea t for he found the cotton come to 
perfection at the distance of one hundred end fifty 
miles from its shore. 

I quote these results pf experience as evidence 
that in India local climate ia not particularly influ¬ 
ential updn the ccrttou plant. tiistriots.are suit¬ 
able, hot of oourse this mremnatance hasnb.reforenoe 
to tWimpoitancB of « fres tiroidsitiflh XV the 
penetration of fight among tiie phH>% 

lu Banbali, eotton ia cuitiTait^ my 
itideffy for the China market, though the accounts 
aw iM;.disorq)ant. (varying frmn 7,00(^001 to 
'87",000,(WO) ^ sBow ofa aatiafoqtory estinjxte bring 
given of . the. mumal a^omt. . The grwtsat entity 
b produced tn the neighhonrhooda ofAva aha Frome; 
hut that produced at Bapkak and that in tite Mata- 
han province (known as Tenasaetim cotton), appears 
to have the Imigeit staple. 

It was even auppom (hat cotton was conveyed 
from Bnnnah to Dkc», to be empSojred there in the 


manufacture of its muslins; bat this supposition, 
imsnstatned even by probability, b eontramoted by 
theDecca custom-house returns, which show that 
Bcarealy more than twenty maunds were imported 
during the four years, 1828 II. 

Soil and Situation.—-To arrive at a just condu- 
sion as to the soil and situation best suit^ for the 
growth of superior cotton in Hindostan, it la most 
important to ascertain accurately the nature of those 
which have been practically found the most favour¬ 
able in Georgia and elsewhere. This point being 
satisfactorily settled, and due consideration had as 
to the ^ject to be attained by the cultivation, viz., 
the fou development of the parts of fructification, 
we shall be able, with considerable probability of 
success, to point out those locriities which will be 
found most ^ductive in the different districts and 
elevations of India. 

Of the nature of the Soils where the best cotton is 

f rown, we have information from Mr. Piddington. 

le describes a spedmen of o^of the best of the 
Georgia Sea island cotton soils, V appearing ‘‘ like 
a mixture of fine duk grey sa^ and charcoal dust, 
with fragments of shells, wood, twigs, deaves, and 
even the shells of cotton see^, the wood being in all 
states, from dry to charred, as if the rubbish of the 
cotton hashes had been burnf on the spot. Upon 
sifting nine ounces of the soil, taken fairly from tbc 
specimen sent, through muslin, it was found that 
eight ounces of it was fine sand, mixed with dark 
charcoal-looking dust \ and the remaining ounce 
coarse sand, with a few fragments of saudstoqe in 
thin horizontal layers, shdls in fragments, with wood 
and vegetable rubbish as described above., _ 
The wood and twigs were evidently the ^mBiift tef 
cotton planta, and suggest that the specimen was 
taken from the surfoce. The nature of the subsoil 
on which it rests was not, uafortunatriy, made 
known. The black particles are certainly carbona¬ 
ceous, Wid Mr. Piddington states reasons to justify 
his suspicions that they are finely-divided lignite. 
Tha^fragmenti of shells were not sufficiently abund¬ 
ant to entitie the soil to be omisideFed calcareous, 
but their alow decompoiition wotlld furouh a supply 
fiff centuries. 

One hundred parts of the finely jilTided which pass 
through mnalht, Mr. Piddington state?to consist of— 
Salfoe matter, fftmietes of lime and soda) 

(but no potas) .. .. .e < • -. 0.20 

Vegetable matter, moatiy lignite or peoty 
powder, with a little water .. .. 3.20 

Iron protoxide). LOO 

^ Lime .. . 2.76 

.. Alumina.. .. 0.20 

Silex . 92.00 . 

- 

99.15 

Water and losa. 85 

the aallne anttor was wholly Composed of mn- 
ririito M lime and soda; nCt SBlphetaa or potass;, 
hp detocied, though theaa an seidem abaenti 
%ilhlind tttilh It was to be looked fok, Indeed, 
that Ma would take the place ef petaaa in a marine 
driL' Xhii'Mdfoetifottora, trifliog aa thg^ proportion 
appears, ate aliraya oonaidered of imptHriafice to the 
crop. . In siqtrematiiig thia ooil, we must make an 
atiowaiMm ftSr the hrokoi thrila, which are riways 
ofowly depomposing end fonuohiog fircrii oakhreow, 
matter to the scdL These hqve been eschided in thm 
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riftingi but it will be remsiited that thia and fol» 
lowing analysis of another specimen do not show the 
soil to be to calcareons'as I had been led to suppose. 
The examination was indeed rqteated to 
against error in this respect, and to be assured also 
that Um proportion dy weiyM of the peaty matter, 
which appears so large by bulk, was correct. 

Another pecpliarity of tiiiis boU was the state Of 
the lilex. In many of the soils of Bet)^, and in* 
deed In all Soils the origin of which is itcoti^ettd 
roeks of any sort, the silei is obtained, jfbr the most 
part, In the state of an impalpable white po#der; 
or, in other words, like fine flint dust, When the 
soil, on Ihe contrary, is derived firom disinitgrattd 
rocks, the silex Is in coarse grains, like coarsely 
broken flint, In this the silex was almost whoUjp of 
the latter description, being in bright white gnuoi^ 
like pounded loaf sugar. It is essential to remark 
this, for silex, i. e. flint, in coarse grflms, and 
silex in fine dust, must act very differently in the 
soil, both as regards its relations to moisture, its 
tenacity, and its electrical properties. 

Another specimen, chiefly differing in appearance 
by being of an uniform brown colour, yields seven- 
eighths of finely divided matter, and 100 parts of this 
contained— 

Extractive and saline matter, mur of 
lime and mur of soda, but no potass 0‘60 

Vegemble matter, mostly lignite or peat 


in powder.. ...• 6*00 

Iron (protoxide) *.. 1’30 

Carbonate of Itfoe.. .. .. .. 4*00 

Alumina .0‘63 

Silex, coarae grains .. .. .. .. 88*02 


99*55 

Water and loss .. 45 


, 100 
. Oeorgla Upland cotton soil, Mr. 

Ptddington says ‘tosembles much in appearance the 
light, fawn-colored, sandy soils, of liiwer Bengal. 
One half, by weight, was ooariegravitic sand, with a 
few minute fragments of felspar and shells, and some 
vegetable remains, chiefly cotton shrubs. It 
was closely analogous to the Sea Island soils in 
^showing, when heatedi that it contained Ugniteor 
peaty matter. Mr. Piddington eohld detect no sota- 
ble saline matters in thb speeimea. He consfders 
Biat the iron in this is probably in the state it pro¬ 
toxide, sad ii^ the firXt a deutozide. In 100 parts 
were—* 

Extractive matter, btd no mfine.. .. 0*10 

Vegetable rof^r, peat or . .. 4*40 


Iron, protoxide. 1‘2S 

Alumina .. .. ..1.00 

Carb, lime. .. .. 8*90 

Silex, coarse grains .. ,.. 89*33 


• 99.25 

Water and Uni. *75 


The mur or wmi'VoA, a btaek so3 fttn 8snM- 
eund, said to be found in that dliktriet, the bdlt toil 
for oetton, if not lying 10 IMr «• to retain llto water, 
was aise veeauiiMBd by Mr, tlddiegtob. He de*' 
scribes “its appearsnoe, whep dry, tofaethatofa 
dark brown, heavy, totenqfMM# sfilto W|da- 
lea, iridefiwre* soft' fomflw*. Bo tilpit the dtMto to 
easily pulverised.’' “ It fonegif^ water a tom- 


dous clay, «nd dries into tough lumpe, giving tomT 
indication of being what tim tod for cotton Is 
described to be, ^^is., a sod prodaeed by the de- 
bomposition of trap rooks, forming a tenacious |aud 
in the raioB, and dryi^ into a hard idatit i^y, 
crossed by innumerabir deep fiteuibe and ttricka in 
the hot winds.” . 

(To %e eontiimed.J > >' 

VOLCANOES, V ' 

(Ceniinutd .A’OM p«p» SOI.) 

JtoHrfflgMitM.-t-The conetant escape of deri<tobP| 
fldids from volcanic VUits; the ureidstil^' flHWIi 
which such elastic vapours exert when pnt wp sad 
cOmpreiied—en effect with which our steamdto^ 
and locomotive enginea have made eveiy one tos^- 
liar; tite immense production of such gaseous 
meate which must be taking place in the intertof 
of the globe, from the igneous actiou wbldt< is 
going on unremittingly; afford a satisfactory ex¬ 
planation of the nature and canse of earthqnaloBS, 
and of those elevatory movements by which the foun¬ 
dations of the deep are broken op, and reiaed into 
chains of mountains thousands of fleet above the 
level of the sea. The volcanic vents are, in dulh, 
the safety-valves firbm which Ihe Crioric from the 
interior of the earth escapes into the atmosphere: 
when these channels become choked up, tlm con¬ 
fined gases occasion earthquakes, elevations and dis- 
locCtions of the crust of the earth, until the obstme- 
tion from the former enters is removed, or new 
venta are estabUshed. 

Volcmie Alindt in Me HfedirdritoieaN^nieM 
effects take place alike indisorhninataty, eitber on 
the land or beneath tiie waters of the ocean. The 
volcanic foci of southern Italy are certainly not con-^ 
fined to the land, bnttoxtend beoealh thC bed of the 
Mediterranean, of which the appearanoe of new 
shoals and hlaDda, affords conclusive evidence. 
Livy informs us that an event of this kind, which 
took place aboubthe period of the death of Hanni¬ 
bal, togetiier with othervoloanSc phenomena, ao tta*- 
rifled the Roman people, as to ittduee them to de¬ 
cree a supplication to the godsi to avert the iBs- 
pieasure of heaven, vrhkh tim prodigies wen nip- 
posed to denote. 

In 1831 a volcanic Mend arose in the >Meditem- 
nnn, about thirty mites off the S, W. ooast of 
Sirily.e It was precedeilfay a feUHtaib of stoam and 
vrater, and at leng^ u sttaB island gradnally ap¬ 
peared, having a entor oathsatuneiit, whichej^otod 
scoriae, mtoei, and wdauiea af rapomr; the asa 
around was coveswd with floating rindem imd dsad 
fidi. The sootla were Of a greyish Mack eolonr. 
The crater reached an dtevatiion of nsaify 800 foet, 
and with a eireumfosenoe of tfooto time mites, Iwv- 
a rirerdar basin fttil Of baiting waitet*«f a dhigy 
Colour. It eontinutd in activity forfhraewaeka, 
andtheu gradually dhntntohed, W tfattna tiaee now 
remains of its ezistenoe, ezo^ in reefo and Aoeto. 
Mr. IrfeB observes, thrt foam the fhtta that have 
been obtained, it is oertidn that a MH, 800 fleet 
h^, was beiw flermed by u Wfomariae'volnato vent 
in the conne of a flaw wweks. The o c e n wwwce of 
ritods of dead flsh wiU’not flail Is reaflwl one at 
the khtiiyoBtoa <ff Monte Bctoat ami «w cannot 
doubt (hat vast nambers wm MtedSed in ihe 
mipted mhMsriti nuMes at foe jMtonttofrtlM MedU 
tertaneant when Mteer shaB tobflfisvwtqilidiow 
waters, and fltpMfed tf fMttadlgwwto of fotore 
tfmee, foe flben toitail flWUNha M ed Unwaa tan maf 
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akftord interesting subjects for the cwtanpiaUoil of 
the geologist, and the philosopher. 

Otyanie Remains imbeddM beneath Lana Cur¬ 
rents, —In the course of thew nu^oliies, we have 
been familiarized with the striking contrast presented 
tiy the effects of high teidperathre, exited under 
gteat pressure, to those resulting from beat and 
combustion in the open air. Thus we have 
that in the earliest geological erds, eruptiotta of ba¬ 
salt have burst Uiro^ and overflowed sedimentary 
strata, and yet tiwj^ilidtdioate animal ^ vegeta¬ 
ble substances have remained; fituanaated, indeed, 
into stone, but still retaini^ their originahstruc. 
turo—as, for instance, the v^taUes of the carbo¬ 
niferous system, and the shells apd corals of the lias, 
oolite, and of the chalk. In tim cretaqepns forma¬ 
tion of Glaris, although the strata have beOn con¬ 
verted into slate by igneous , oghncy, the fishes still 
remam—the limeitoUe of Monte Bolca, tlu>u^ 
capped with biun^ yet swarms with iohth|folltni^ 
the fiery curren^'.i^ Auvergne have flowed over the 
lacustrine limeatoihesi and still the remains of in¬ 
jects, serpents, birds, and quadrupeds, are unin¬ 
jured—the tei^^forests of th^ Andes, whidh grow 
on beds of laVa, a^'UOw lie buiodd beneath Volcutic 
masses of prodqj^QUS Richness, preserve their forms 
unaltered—and tho;|>i9aaS of the dodo are found im¬ 
bedded in marbtbtu^'covered by lava of recent 
origin- . 

Xwea.—A eircumstance 
of a T«y nu^re ia described by Mr. 

Lyell—thah|f^^||^rTatma for. ages pf a glacier, 
or bed of been covered and pro¬ 

tected by. a i t i^d.hot lava. The extraordi¬ 
nary best exp m fo the south of Europe, dnr- 
^ing the summer A jmtiima of 1B28,, caused the 
1 supplies of ice Mdirdy Mfidl. 'GrUst disfress 
urns consequently felt for want of a commodity, re¬ 
garded in those countries rather as an article of ne¬ 
cessity than of luxury. Etna was, therefore, care- 
fdly explored in the hopes of dtscorerlng some cre¬ 
vice, or natural grotto on the mountain, wl)ere drift 
snow was still preserved. Nor was the srarch un- 
auccessfol; for a small moss of perennial ice, at the 
footuf the highest cone, was found to be part of a 
large, continuous glacier, covered by a lava current. 
The ice was quarried, and the superposition of the' 
lava was ascertained to continue for several hundred 
yards; unfortunately, the was so extremely hard, 
and the excavation so expensive, that there is no 

E robabiUty of the operations being renewed. Mr, 
yeU explains this apparently paradoxical fret, by 
mppostag that a deep mass of drift snow was co¬ 
vered by a sfream of volcanic sand, which is an ex- 
tremCly bad conductor of heat; tiina the subse¬ 
quent hquid lava might Iwre flow^ over (he whole 
without affeotingi the ioe beneath, which at such a 
height (ten thousand feet above the leviri of the sea) 
would endure as long as the snows of Mont Blaim, 
unless meUed by volranic heat from below. . 

Hereulantum and /^>mpeii.—But all theae phe. 
nomena are for surpassed in isterbst bv the. wonder¬ 
ful preservation of. the. cUjiM, wfaidt Want .ongo- 
whelmed by the first recorded eraptun|'<rf Vanvlea. 

In the words of one of the' moat eloquent and pU- 
loso|foical writers of our times,. “ Am oeaHy, w- 
venteen omfturies had roUed away, (he eity of jram- 
prii ww^disiiitarred from, ita silmt tomb, tdi vitM 
with QUi^taad hum; its walls frmh as. if,,painted, 
yesterday^ nht a tigt faded on 
Ita flowt; la its timhalf-finished oohn^ aa 


left 1^ the woritman’s hand; before the trees in its 
gardens the saerifidiol tripod; in its halls the chest 
of treasure; in its baths the'strigil; in ita theatres 
tile counter of admission; in its saloons the furni¬ 
ture and the lamp; in its triclinia the fragments of 
the last fmst; in its cubicula the perfumes and tiia 
rouge of fod^ beauty; and every where the skele¬ 
tons of those who once moved tte springs of that 
minute, ym gorgeous machine of luxury and Itfe.” 
i:. The dtiea of Herculaneum, JPom|irii, and StabUs, 
were, buried beneath on accarntdation of ashes and 
EcoriVt to a depth of from sixty to one hundred and 
twaifty fiset. No traces have been perceived of lava 
currents or of melted matter; showers of sand, cin¬ 
ders, and sooris, with loose fragments of rocks, 
were the agents of desofotion. The various utensils 
and works of art, as you may observe inr the lamps, 
vases, beads, and instruments in the museums, exhi- 
bit no apiieanuice of having suffered by tiie action 
of fire. Even the deUcate texture of the papyri ap¬ 
pears to have sustiiined more iqjury from the efiects 
ormoisture and exposure to the ur than from heat. 
In Pomprii, the siind and stones are loose and un- 
consoUmded; bub in Uisrculaneum, the houses and 
works' of ari: are-imbedded in solid toff, which must 
have originated either from a torrent 'of mud, or 
from ashes moistened by water. Hence statues are 
fbdnd, unchanged, although surrounded by hard tuff, 
beminjg the impressions of the mmutest linq}. llie 
beams of 'the nouses bare undergone but little alte- 
totioit, except that they are iifVested with a black 
crust. Linen and fishing-nets, loUves of bread with 
the impress of the baker’s name; even fruits, as 
walnuts, almonds, and chestnuts, are still distinctly 
recognisable. The remarkable preservation, for 
nearly 2000 yrara, of whole cities, with their houses, 
furniture, and even the most perishable substance^ 
beneath beds of volcanio rocks, may be compared to 
those geological changes, by which the foresl;^ of an 
learlier worM, and the remains of the colossal'^fk!*' 
gOn-forma whidt inhabited the ancient land and 
waters, have been perpetuated. 

(To be continued,) 

VARIETIES. 

PatfKl se^-adjusting Ruler —rThe round com- 
mon rulers necessarily soil the paper upon yrhich ' 
the pen acts, by transferring tim ink to it. To 
obviatip this inconvenience, a Mr. Schlesinger has 
invent a rukr which he ver;|y prope^ calls self- 
adjusting, in which the revolving part ist^concealed 
under a brass barrel, so that the jien slides and 
leaves' the ruler pet^ly dean snd^ree from ink. 
This improvement is so manifest, not only for the 
advanta^ it affords in point of cleanliness and the 
superior accuracy it gives in parallel ruling, but 
for the speed vritt wh^ it b u^ in shading draw- 
bgt. On the side opposite the brass barrel is a 
soede for p«idl ruling, divided into indies and parts, 
and true at a parallel ruder. 

Photographic BatA Afofos.-^It b said that an 
American ^ttemah hat lucoMded in making per¬ 
fect .baitatimia of bank, notes by tto pbotograplfic 
proosM, the platieshdng converted bto permanent 
engravinn. Hnsuppoeeg that the cennterfeit £Wi 
notes of tile Bank of England recently put into dr- 
cubtion in Baria were fobricated by theae mtans; 
and ti^rgitirjit«odition whi<^ can auggeft an 
Rkely tVw dBmtoal, b tohave the hill onn^ wRb 
a T«mty of ttrtwg ddoor. 
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APPARATUS FOR DRYING PLANTS. 
Tbi following' is a description and use of an appa. 
rates, of which we present^ drawing, for drying 
plants. ~ 

Blue and white, or blue and red papers are em* 
ployed; the use of eqloara bdng to di^nguish 
where specimens m plat^. ' Commence'With a 
layer of six or eigliit ueMi of blue paper, teen one 
sheet of red or steiCg^ over sirldcih t^ recent specie 
men is phced and domed with anbthear sheet or 
white,dhen several sheets of blue, and so on. When 
a sufficient quantity has been btiilt up, one of the 
boards, heatM on ^th sides before a Are, should be 
placed on the pile to serve as a base for' another 
aeries of str^, which series is prepared before 
placing the hrated board on the former, so that the 
plants above it have all the ben^t of its heat; by 
interposing these heated boards at intervals, the 
plants dry mute better and lie more flat. The 
lowest stratum pnder<one of tee boards may be made 
a store place for unmounted apecimeas, not teat 
that plan ia recommended, as sii should be mounted 
as soon as possible, but only for the accommodation 
of one whose time is limited. The three iunal 
modes of drying pleats for a hortus siccus are liable 
to objections: first, the phdng them between pa> 
pers with a weij^t on them lira this inconvenience, 
that whisre you place them there teey moat remain, 
or yon stand the ehanM of disarranj^ teem;—the 
second method, namely) eompressing them by m(^ 
of bowde and alMps, has the ineonvenitecdwof 
tawing ell tlw weight on tee edges pf the boards, 
and tee paclttges oahnot be kept tight; but for a 
person taking a Journey and bmaniring on tee way, 
this mode is tee most convenient; the third method, 
the employment of a standing screw press, takes up 
much room, and having no elasticity, it will not 
modify the pressure to the plant, but presses un. 
equally, and the trouble is greater ffi amount than 
in the preta just described, ^ich is unfastened and 
rebate^ in a moment, and may bu mov^ any¬ 
where, being nearly as portable as the boards and 
atraps; and the cords render it almost as elastic as 
the Wrights mid boards, &c. It is capable of com- 
presring any plant that it may be necessary to place 
in iU—Pharmaeeuiieal Jourual, 

---- 1 ;- 

ELBCrilO METALLURGY. 

On tke^ifparmtiu to Be m^loyeifor thtSxdwUm 
qf MelaU. 

ELi»Tto-MBTAU.uaaY depending essentially on 
galvUnk agency, is subject to the o^rstion of the 
same principiea, and'govenied by theeame laws 
which have alceady basn laid' down in tlm book 
which treats‘’of galvaniato and galvanic batteries; 
the successful muction, therefore, of the metals 
must depeml entirely upon a thorough kaowledm 
of galvanism, and galvanic sppuatus. We should 
recommend our readen then, before they enter 
upon this depwrtment, to make themaelves tho¬ 
roughly converaant with the natum of tbs imple- 
menta with which the oporationB ate to bo per¬ 
formed. 

Independently, however, of these general galvanic 
properties abeMy advert^ to, tl^e ore certain 
particular ones appertaining either to the different 
metals, or the different qualities, of the same 
metals, which ba^e to be considered in detail, as 
weU.a8 the apparatus to be employed for precipi¬ 
tations. 

The i4ea of eiectro-mist^lpffiy appears to bsm ; 
beenflnt suggested by the use oTcrofeasor Danielle 


battery, for during its action the outer copper ves¬ 
sel, wbiefa is tlie negative metal, becomes coated 
with an additional layer of metallic ropper; hence, 
as tliis new deposit is placed in close opposition to 
the vessel, a cast is produced. If we cull to mind 
the construction of the battery, we see that it con¬ 
sists essentially of two vessels, the inner being 
porous, and containing dilute stilphuric acid, while 
the outer contains the solution of sulphate of cop¬ 
per, ami the negative metal. 

if sulphate of sine be present in a solution of 
sulphate of cop|*er, tlie texture of the copper has 
been described by many authors to be so brittle as 
to be eruropled up in the hand. For this reason 
the nature of the porous tubes ought to be such as 
to preclude the possibility oyke salt of zme, which 
is produced by the chemicIRolution of the zinc, 
being mixed with the sulphate of copper. The 
etiect of the salt of zinc in causing the brittleness 
of tee copper appears, from my experiments, to be 
alt^ther overrated, and though it would be un¬ 
doubtedly preferable to prevent, as far as possible, 
the mixing of the solutions, yet 1 am not prepared 
to state that it is of any material consequence. 

The snbsttince best adapted for the separation of 
the solutions in an electrotype apparatus, is animal 
membrane, though a coarse gold Water’s skin, front 
tee larger,intestine of the ox, ora thin ffiadder 
may be used with impuni^, provided they are 
about the same texture. The titpre porous this 
vessel is, the greater the quantity of electricity 
developed, and the greater, therefore, the quan¬ 
tity of copper deposited, as the amount of de. 
posit is always in relation with tlie quantity of 
electricity generated. The following is the order 
in which different substances stand with regard tor 
tlieir capabilities of admitting the passage of 
electricity 

Brown paper 
Thin faster of Paris 
Gold -beater’s skin 
Bladders of various thickness 
Thick plaster of Paris. 

‘ Of the various /orms of apparatus which may be 
used for jtee precipitation of the metals, the most 
simple is Uaniell's battery, having a porous earlheu- 
ware tube, to contain the acid and zinc, whilst the 
cast Is placed externally to this, and connected by 
a piecr of wire to the zinc. Thus, for Instance, take 
a pound pot and half (ill it with a solvti^n of sul¬ 
phate of copper; in this, place the earthen vessel 
with the acid and zinc, and this oonstitutes the 
whole of the preseiit form of apparatos; for when 
we desire to make an electrotype, it is only neces¬ 
sary to place the cast in the buter vessel connected 
with the zinc, and then action will immediately 
cnmiflence. Saturatibn of the liquid may be pre¬ 
served by suspending some of the salt in a linen 
bag over the mould. This form is objectionable, 
because the salt of zinc speedily passes through to 
the outer vessel; but it has the advantage of allow- 
iag the mould to be placed vertically, in which 
osition it is much less liable to have particles of 
uat settling upon it. ^ 

There ia anoteer form whgre bladder takes Uie 
place of the eartlien vessel, at^ where the position 
of the east ia horizontal. Here the outer vease), 
which it tquMV, is made of wood, coated intem&lly. 
with cement, on one part of the edge of which a 
'piece of brasa ia fixed in which are two holes, one 
;or connection with the wire of the cast, tee 'other 
’or that of the zinc of the batteiw. In the interior 
of the trough a moveable shelf of ipahpgany is 
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rlactd, oa which is supported a glass containing 
a sine plate and crystals of sulphate of copper to be 
dissolred. The glass has a piece of bladder tied 
over ti|fi rim, and this forrts an oUter Teasel simtiat 
to the porous tube in the former apparatus, ft in 
like manner contains the acid and sine, the latter i 
being connected by a screw to a wire, in such a way 
that It can be readily remored. This apparatus n 
preferable in many respects to that first diheribed, 
because the sulphate of sine cannot pass Ukrough 
the membrane readily to the wpper, and foeilities 
are oflereJ for changing the zinc and acids, &c, In 
this apparatus care must be taken that the month 
of the glass be wide enough to afford a radiating 
point from the sine to erery part of the cast { want 
of attention to this would be attended with incon¬ 
venience. The only circumstance to be observed 
IS that the zinc be equidistant at every place from 
the metal on which the reduction of |lie new i|ptal 
is to be effected, so that the deposit Wy be mry 
where equally thick. 

The solution, in every single cell apparatus, 
should be acid, and the solution of the metallic 
salt ought to be maintained in the required degree 
of concentration by keeping some crystals of the 
salt undissoived m 4ie solution. If these crystals 
are alfilwed to sink to the bottom of the vessel, they 
will not answer ti^p intended purpose of maintain¬ 
ing a saturated qplution; for the portions of the fluid 
winch have been deprived of their metallic salt 
rise to the surface, while the saturated parts remain 
in contact with the crystals at the bottom, thus* 
preventing their solution. This difliculty may, 
Tiowever, ^ readily overcome by placing the crys- 
•tals to be dissolved in a little bag on a shelf at the 
top of the liquid, by which means the saturation 
at M-i fluid will be ensured. 

Another form might be made by dividing a box 
into two compartments by a flat porous slab of 
earthenware, similar in composition to the porous 
tubes of a Daniell’s battery. Into one compart¬ 
ment the solution of Sulphate of copper and nega¬ 
tive metal is to be put, and into the other dilute 
Bulphuric acid, the advantage of this apparatus 
would consist in the facility gained in thMaaipu- 
latiop, and for the arrangement of the ainc and 
copper, so that they may be at every place equi¬ 
distant from each other—a circumstance of mat 
importance in the manufacture of large plates, 
which may^hus be accomplished with ease. The 
porous diaphragm mis^t be exchanged for a more 
ready but l»s dnrabie one of plaster of Paris, 
paper, or blander. 

Other forms may suggest themselves to the ope¬ 
rator, for in whatever way a Daniell’s battery is 
constructed, a similar form will equally answer for 
the electro-metallurgist. 

(7b ie eimtinued.) 


THE SLEEP OF PLANTS. 

Tats is a coaditioa of vegetable IndividtaOl Ufb, 
which is not alrictly analogotu to lleep la aaksak, 
but presenting*some of Its {riMnonneiiait aaturUists 
iltMiirier atin g aa q>pro{|riate Word, have glveO ft the 
name of efeep. LlmMeus, with that exiuty Of ttiftid 
wbieh distingnUhed Urn among his oontempOrarlN, 
•was the first to Observe ft. Nor do we wonder atit. 
Rowers were Ur playthfam, ]^yi$eal dUeeto bft 
compantone, andnatoreUf uiaCraetor. He oeAlghftd 
to rmm over me^owt, and saunter throngb grovek; 
or, reclining on the banka of some meeadetfi^ 
stream, to pietue to Umadf lores of the tldiirers, 


imsf^ne their InfcetstiOn, dMdt their kmarth, mid 
oalcttlate their atatniiiy. HMht dS|fii(yed ^ 
several families of plat^ wbarftd tHth liboar of 
aasimilstion, ord>mbi^theili«i}Mi!ini^(ffl%^^ 
at slated periods, ftltded leaves ^ ftltf^|,t^oa 

(hentsdvet, and Mmk faitoei iadoSaft ttWeif, W4.1A 
bdtanista dcMBiibe ft, ben4^ t^ 
or downwards, elevated «r> depteiMt^ t|» fiitfthad 
sttiAce of their’leavea. lids,'* he 7? ft 

ftMSke^of plants.” Of tikoso vHdoh 
qnoted as poiseased Of (his ttlwim- 

tioO the oxalii, hedysanim, iiyMift,!. tha canhjj^ 
tilbei tngaponum luteum, oonvoltulus, awrm at 
Peru, broom, tidip, and dbathas. In in^iikhl di¬ 
mates moat plahts ^peu to steep, jtet Vm trhidi 
is partieolarly dislingnidud for ilm property of 
r^Ose, is the mimn or tendftte j^t 

of Jamaica. In ftie aortfaent parts of lhatiiMhd, 
eapeeiaily about Lucca, in May or Jdft, ft Usay be 
seen in prodigal profusion, ovBtrundng entireamOe. 
In tiiia distriot, abont noon, or 'Mien m mui aheds 
what Goldsmith eaSs ’’intdoMUO day,'* poo wffl 
olMiwve a vast sdfoce eorsrpd as ft w^ Mm dead 
pbnte, while the laxariaat Bahama rtehs, sending 
up its tiny bladee on every ride, ahd mroogh overy 
avdlabte inteietice left by the coilapsad mimoea'ii 
Kttie leaves, looks the hrt. aun bddft In the foee. 
This ft tto dem of the ”daad-aM‘4awakia”'~^ 
negro iftme for (he {dank, 1>s dntftsof orgsnfta- 
tiOn have fotigoed—the ezastsrstive fteat of am ton 
has exhausted it, it has ftidlts leafiftts on ths pQloW 
of the footstaUcs, to deep away the buming noon i 
But when the redsim shall sink bie^d tiie lofty 
summita of (he dedp green hills, «od the languid 
sea-breese deoKse upon his ooean-oouch, ^ Spirit 
of tiia Land-Wind iw arise lOdoIent with the per¬ 
fume of the pimento, ths jasmine, and the night- 
sweeting wfid pine, and tmuh csOtiy with hft bitoy 
lips his stumheriog bride. Then the ftafiets will 
lift up (heir beads agadn, tiia footstalks extend (ibdr 
fluty limbs, and the orb-like flowers awake, lo<A 
out, and wdcome back their truant love! Such ft 
the order of repose and slumber of the mftsQSS.— 
Dr. Biwi't Amtw^ nf 8 lnp. 


BAIV'S ELECTRQfMAGNETIC PRINTING 
TELEGRAPH. 

This extraordinary piece of medbanftm ft now in 
practical operation between the Nine £3ms and 
Wimbteton stotiona, on tiw South-Wottera Rail¬ 
way. Its purpose ft, says the JUku, ” to instanta¬ 
neously convey and pHuT any message (hat ft re¬ 
quired to be transmitted ftom one plan to another, 
DO matter how retooft the ffirttnoe.* By 'mvj 
flidHtating our readers' comprehension of tiita, be¬ 
yond question one of the most beantifld exMing 
spedmtns of inventive art, we shdl oondder It fint 
end seponddy in its NMCdeiiftei aapert. And tids 
will be greatiy assisted by comportson with a dock, 
to wUdi, in many tospetix, ft bears a ehftg Aialogy. 
it has, then, fo one ftwne, two cHstinot fndnB of 
wheel-wotk—to be likmied to 'toe gofam fad striking 
ports ofadoefc'-todi set ki motion^-a weight 
and line ofits swn, and (he stoond df Mach (agm 
M ih thelnstanoe of the dock) ft nUisfoed or per¬ 
mitted to move by a detent under ttte dmirol of 
Ant. TUsfirrttrsfaftooimifecftdwltoa revohftig 
pointer trSSelfti^ oUef a dial, on which are aftdhw 
the nine simple nusampia, a cipher, and a igMlob «r 
fdistop. CftnneiflftttiiMMto toft trafoft a't^^ 
wiled, oa toe po rij^ liBt y Mdcb ato toe tsnUeftA- 
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Dierali, cipher, and apace that an mgraved an the 
the SinL and the rotation of whidb^ b aync^nnioae 
tdth that of the jMinter abofe mentioud; the 
atattiag: poinU of earn being wf pitdied that wbate^ 
be Bvmber i nd i ca t m l on dUid* that nnmW 


wiH^ preaented hj iW t^>«beei to the paper 
deatined to reoetTe the UimnsaipD. 1b thU <«re hen 
oiilf to add. that ^ apei^ <^tli«ae pai^ie rtgolated 
hj a Aft made preoa% aimiliir to <be * goaenof' 
at a ateam-engioe (but 'which aUo peiforoia a modi 
important duty, to he preaent^ mei^ned), add 
our deacrj^on 0( W odin of the tint train ia com- 
pieta. Ine futwado 0t thencond train of whnela 


bei^ fhtdtt ho^f forward, ind^peodeltt of ita rotk 
torjr noti^. To,' a cwaT round ita arbour an 
attached two ated xod8« eriending acrosa the ma* 
chine, and abutting against a strong apriug, the 
uncontrolled action of which leould Im to keep the 
type-.Whe«l in contact ^ith the paper to be printed. 
Duiiqg the inadin date of,the second train, how¬ 
ever, &e t 7 pe*wheel Is t^strained, end the itpring 
held in tension bja prdectitig piece on the oonnect- 
iug-rod, reatiin on the latgest patt of a aneit on the 
main arboftf of the train. Ihia second train ia onljr 
put in motion on thenthppoge of the ftrst} and its 
action ia, firat, hf the rotation dt the snail to the 
extent of the aisteenth of an Inch, to sudden^ 
release tpnty, and allow thp t^pe-wh^ to ha 
forcibly preued on ^ paper { and, seomidW, hy 
the completed ittvoiittum of the adme part, gradually 
to draw back the type-wheal and reoompl^ its 
spring in readiness for another impttesiouj where¬ 
upon further motion in thia train ceases. Jt 4a by 
no means the least felicitoHS-coDtrivaace of the whole 
machine, that the ‘governor ’ wdui^ regulates the 
speed of the first train operatra on ^ detent of the 
second. Ibe usUal collar on the governor-ahaft 
deacending with the balls on theoessotiou of motion, 
stifhea on the tad of a lever which disengages the 
detent of the second train, and puta in motion the 
printing apparatus before described. To complete 
this general view of the mechanism of Mr. Bain’s 
telegraph, it ia on^ necessa^ to add. that tb^paper 
to be printed ia wound round a cylmder rotating 
and traversing spirally upwards on aperp^dicular 
screwed shaft; and that between the types and the 
p^r is interposed one rids of an endless blackened 
riftoi^, to which progressive motion is given by the 
machinery, and which not only venders tiie type- 
impr^nsion visible on the paper, bt^, by its firm 
pressure on the (^liuder, imports to fbe latter the 
rotato^ motion necessary for its reoeption of ony 
coutinUous series of characters. 

•• Omitting all more eomplrx details, it wfil be 
readily seen from -the foregoing desGriptinn that one 
moehine beiqj^Iaced at Kiiie omother 

rimUar one atWinibledoa, and afpofor whofiriiiy «n 

S pmwtor at.«me,station can put in motion a^ stop 
le ^rit irain during any part of the revolution m 
ita poibter at the otiin sMion, any epmbinatioit of 
hgures^^nrihrrii^, of course, to determined sentennaat 
can bh tnierrittu^ and printed with the rapid% of 
tiuMlghtt *]piepower employed is galvanic eleetridtiy, 
and the method gf its application is as rimple ns 
berat^ and ailclent. In the.maahine briora de- 
acribed, a magnetic needle of peoiiluir finrm ia ens- 
pended withhi jhe a|di«ra.of imbwnee Of twoeteeuo- 
caadcBriug (mU» Aof ohafige tin the .ielaetdoal 


condition of these ooils canses, in accordance With 
the discoveries of Oersted, a deflection of the mag¬ 
netic needle, which motion, in turn, ia made to 
disengage the fly of the first tndn of whed-work. 
Tbe motion of tins, of course, condinnes fintil the 
fonner alectrio atate of the eoUa ii rettosed, when 
the needle again eraversea and orseats the motion of 
ti>e tniu, WMBCnpoa, by tin bontrivaneea dready 
detailed, Ifae Mooad tnun ia set at Uber^ to print 
that iNartitfliltar figure at wbioh the pointer was 
breu^ to neat, riacticallyae eSeet timae changes, 
both maofafaaeu, 'with their eoik md needles, are 
(placed ia a galvaiuo airde, Mtendnig, of eonesey 
from Nine Bteos to Wimbledon. No batte^, in the 
ardinary sense of the term, is employed, Mr. Bain 
having discovered that a plate of copper ihuried in 
the ground at one end of ibt circuit, and a fdarte of 
xinc riuilarly placed at the other, with a connecting 
wn between^them, are adffident to exoite dectrical 
Boticm—the moMtUie of the earth 'between the two 
plates, tiiOilgh SIX miles asunder, behig abundantly 
capable of eompleting the cirenit. Of tiris dscuit 
«0 establMied, the two machines are made portions 
by the usual mode of connexion. The ni^od of 
making and breaking contaet at pleasure is too fa- 
mibor to need description; hut it must ^ men- 
tioned, ass a perUliarlty of this telegraph, Inat the 
current of dwtricity bmg constant, tiie roeehanisni 
of the apparatus is so arrai^d av to be detained 
in a State of rest whfie the eleetriedl cirruit is 
complete, and to ba set at liberty by the breaking of 
contact.’’ 

WORSTED MANUFACTUJRE. , 
(conrinued^m pops fllfi.) 

The brtakins'/rame is the next machine 
worsted minuracture, and ia, in fact, a continuous 
form of cOmb ot card, oUll^ by tbe Frenrfa the 
d^fUtrmr, from its opening oOt any felted fibres. 
Fig. 1 repreatmts a verticd section cl a breaking- 
comb, for the purpose of explaining the principles 
of its action, A B is a frame for carrying the ma¬ 
chines, «f which there are uaually four alongside of 
one another, each from four to aix indies broad. ’ 
K is the &ont or feeding pair of rollara, three biches 
in diapietac, the upper one bearing by a weight sus¬ 
pended to its axis on the under. F is the rontmu- 
ouB lower comb, moving ia the direftiori marked 
by the arrow a , 6, the upper gomb, going with 
the same velocity os the lowijr, ia'thS Election indi¬ 
cated by the arrow b. The r(nrs*of 'teeth slope 
gen% forward, and alteronte'With the teeth o( tbe 
other comb ; ^tts the row of the one corresponds 
to the midfile of tiri two other tows, are Dated 
cylinders, whidi eaoacf^lhe votatloQ of the endfeoa 
chain of combs. I.^eotmtar aylinders, fluted in like 
manner. Tbe forked bearings in which these turn 
are so moimtefi «ito .permit rthe eomb-riialn to be 
■treto)^, K, snudl tension ^tinfiers, for giving « 
proper dfiroctiop^o tarit domb. l.,,tha second,pair 
of roUara, which takes tim wool Ifiua the combs, 
llieoe are like made of wood, and of 

tile spsie fiiamctev. Thp nnder one of tins pair ia 
kept dean by a brash. On ifs uxia .the fa^ tund 
loose power fiinUva ere dyed, wbfob ||n»miotihn4;(> 
the whole meehi^ jSW'npporrallarJg fomisiMd 
wltii wlper^wii^t -that ja, ita sUriaeuia ooverad with 
a aeries of small leaves of^paNhoMnt, held hy^taie.of 
their edges with little .elemps, pr keya, in .groowea 
aathKi^wiM .00 their muwBB. uame eylinder 



fm ummm of Hsatssiofi. 
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i« flrmly.pressed downxm the lower one by^loyded 
steetyerd. 

Tte speed of the first pair of Hillers is to that of 
the sec(^ as one to touf, and the velocity of the 
comb'train is the geometrical mean hetyrees titem, 
or two. Tod great a velocity in these parts Wonld 
be apt to knot and fe|| the wool { and It mast not 
therefore exceed above five or six inches In a second. 
M Is a copper fhnnel, or trumpet mouth/ W eon* 
ducting the sliver delifered by the second rollers. 
N, the third pair of roUers, turning with a little 
more velocity than the second pair, only in conse¬ 
quence •of having a diameter a little greater^ 

Mff.i. 


« 



Maeiilne'for'Wort-ComWnB. 

Tlie comb of this continuous machine is formed 
Of a aeries of small rectangular pieces of tin plate, 
hinged together, the half one overlf^pping that of the 
other like slates on a roof, as is shown in figure 2, 
ill double site. These pieces are struck oirt bv a 
^unch, which leaves at their four comers little discs 
m, a, wliich are afterwards bept back to a nght angle 
by a pair of plyers, and which serve to mak% the 
hinge joints, as is plainly shown in the figure. 
While the is advancing in a straight line, the 
teeth m, m, soldered to the lower tin plate, present 
the whole of the^ prelection, minns the thickness 
of thOiUpper plate, which ia here Cleft; but in pro¬ 
portion as these plates comr upon the fluted cylinders 
H, fig. 2, whieh drive them, the plates cease to 
lie fiat,on eaeh other, did become inclined by 
the eurvatare of the cyhulen.^ 'The part out through 
for the pasqpge of the teeth recedes, or turns 
out of the MVf, and therd^ passes .by the extre¬ 
mities of the tenh m, m f thus getting disengaged 
from the fibres .of ,t^. wool/ ai^wiog them 
■to be immediately seised hy the aftoud puir,uf 
roUers. In thia my eaifii .pUoe.of tiili-plato Sets 
both.asa toothundadisengagiilg bar. Itisdbviuus 
that the upper uud the .HHver ooinbs, during tbeir 
paraUeUprogreUfJby .meunst^'tiieit alternate rdwi 
of te^jpaasiug between.ewdi otheta liheibe fiiigen 
ofour two,h«idu> perforvU^nble combing at a «in- ‘ 
gle.atroku upon c a rdhi gi inttsdufied in ,peia...iit, 
the foedifig*ro]lers, 

Th»«liver deUvaed by the toller K, %. I, .pro¬ 
ceeds aett to u- fagge Ixdibia at cylindw/ .roupd 


uddoh it is tapp^, till the yrhole eembbtg is «aQre|y 
wound up. If is egsiB naaaed tbUtnm' another 
ciiaiD.«oiiw like the preeewog/fi 
and cloaer-aut tetthi oaifa 
is doitUed. ■ to give gpnatHr |d 

The persoti who attends tfili jmlcPhe, 
a young boy or girl, is caUed'tbu feulst. ' 
near It to w^ tiie Wmd, «td spread It w i 
qwtitini^ atfoti^ig«pm,%hiiA4M&4|ie’liirlt 
pitfy'sf it^ra. The atteimOB «f tlM'lbUddriviie<> 
eewarilf invariable -whfie the eug^s' is «f aa 
the -uniforinity of the rimad finally pruduoad 
p«^, In md small degree, on fils toonn^. Tto 
fiksn of wool, or open drouriup, on its driivery 
/romthe kitpalr ef roHeri, ia collected tiirough a 
fuimd'taoUrii, and either lapped mi a cyliotderor re¬ 
ceivedin'a tia can, and broken off Whira tbe can is 
full. An empty can it Aen set in the place of Ac 
fun one. 

The machines for reducing, and at tin same time 
equalising, by doubling the opm drawinjft of long 
wool, are Constracted on the-same prino^e ae the 
drawing frame of u eotton-nlfll, on^ the dtstaace 
between the first and last pair df ydfers >ie much 
greater, ou uoeount of Au greoter ofthe wool- 

staple. The drawing operiition la peffonuOd by the 
first pair of roUers movfag more sleudy Am the last 
pair, whereby thoeoft wuuUy riband ia spetanded in 
length propwtionably to that dKGaumcei ^velocity. 

Hitherto, no degree of torsion baa 'bela gd^en to 
^the slender flUet; but U Kttle 4wiat anust near he 
introdnced to preaeiwe.lte uoheritm, ba iHs pxogrea- 
siein AWards the state qf a fine Areud. 

(J\> 6f eontimied.J 


THE COTTON PLANT AND ITS 

cultivation. 

(CbnUnued/rom pagt 319.) 

** When heated In Ae matreas, a striking difibr- 
ence appears between Ala and the American toils m 
the fotefoAtmee of any iratt of Hffnite or peaty 
malten t It gives ont nothing but pure water, wiA 
scarcely any smoke or smell, and with nq reflect 
whatever upon tbe .Aver foil qpd Utmus pdper uu- 
closed in the tube. In calculation too ita dsAeat 
appearaucuiaaduU leadeedour; md, as wiQ ba seen, 
ita vegetable matter does not exceed two per cent. 

Die proportion of liuic, however, ia far above that 
of the Amerioan aoUs, 12 per cent., while Ae 

highest of these is only A per cent. Dm silex too is 
in Ais in the state qf a fine powder aa before |l- 
luded to, evident^ showing it to have been derived 
from Ae dteonyp(^im, «md hot from Ae diiinte- 
fraUon at nck$, IfiQ parts of Ais sdll gaye— 

Dr. Spiy.froin 
a.Quobuda 
BOU. 




Extractive matter wiA.U trace 
of carbmiate qfrSpda 9*^3 j 

Tegctable matter wiA a little 

Wfttpr •* a.s ,m.o *» ,«• 

Iron denioonde s ■ • s < ex* 7DP fi'OS 
Oarbonate ofjime ... ... 'li'20' '3.26 

Alumhia . Jl *10 

SiUat... .. ... ...MId'fiQ. 73*15 


Wat!tg,aQd,hia8 


:b»9-i»'94*00 
. !92 8 0D 


JIOO. 100* 

Gqnnbatoto, ur Oqgfww .cqttBBjw^/' i i a»M^W || l 
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bde of the beat fot thia crto in routbtta In^ Mr. 
Addington atatea to he like the lest. Uiodt in color 
and tenacious in oonsia^te, hut mowed in thie re¬ 
spect by the intermtxtorf 0i Mspiu- end lUe 
gravel was about one-etghth of the whide. ex- 
aminetS^ of it gave in loo parttr^ 

Ve^taUe matter with e Utde water ,. 3'8 

Salinematter (muiiate of lime) M potass 
or sulphate present .. *v >«. .. traces. 

Carbonate of lime .. .. .. f-ftO 

kfagneria^ «. «■ .. . #« .. traces. 

Iron, proitoxide «. .< .. .. 4.00 

Alumina »- >. >. .. 2*80 

Silex, .. .. 82'80 

09*46 

Loss . 00 


100 . 

Ihe Tinnirelly soil found best suited for the 
growdi the Bourbon cotton plant, looks like a 
mixture of lime rubbisb end yellowish brickdust, 
and is intermixed with, nodules of kunkur. One 
half only passed through thnecarce. and 100 parts 
of this contained— 

Ektractlve ^Qeine 1) s(id saline matter, 

(fluji laitttturiate of lime and sulphate 

of'mds) ’.; .0*20 

Vegetable fostter.. .. ..1 0*16, 

Iron perotide (add some carbonate) .; ^ 2*88 
Carbonate of lime ** ■* 1^*60 

Magnesia ..0*15 

Alumina .. .. ;.2*00 

Silex .. .V .. .. 4. .. 

» 98*88 

Loss .. *f. 1*12 


loo* 


One of the best cotton tolls of the MauiitiUi, 
near the sek-shpre, is thus dricrtbed by Mr. 
ington. ** This idso Is quite different from the 

_a, I weOn.of a diffefont c/oiw. Itr af>^ranice 

is Oiat of a duQ bWk soil, intermixed wtu a very 
large proportion pf ’whlta fiagtntollSi tmsll and latge, 
aoidb BpjwBaring to he ramdins of thella, but most of 
roek. Then is a«fo a amMenhli number pf dafk- 
aotdured iwbblea, .rollfo !u fragments, which 
aehm to be paaiipns'of s«^ SnduAted by Iron, 
add much ridembie mtnd|ie dodules of kind^ bon 
ore. Thw abo fra^itots of Veg^ble idindins, 
haVtng aomb^hat the appesrance Of brown Ognite. 

When agitated with cold water, it discolottra it 
almost at much gi the Sep liland ootton soil, and 
like it too, a paH: !• a Ine.d^ broi^ girder, 
slowly settlihg,^. WhSen hddldd Ip gives 

out a Aint peat^' odour, bUt of k itdbrb' wE^lchid 
thantbe^ Idand, OUdtbe tcM jMpto iM.^Ver 
fdd aiip hbt ditoolbured by it. Up4ft,g3cifdi4|; it 
bhiefc^ voiT cOdsidefably, whto ipfUed, hlfodt one- 
tidM li oOUm ipivel, of triiich at least harts 
a^ pidc^reont fragments, the reipaindo’ tim udn- 
1 hdtfnlM, jto., and fragments of lignite described 
*0. mine matters, wl^ch were less abund- 
ttan would bare bcAl Idblmd for In such a 
attak^on, we)te only muriatea of soda and lime,, 
wMidni anjr tolphate or mtaas. The examtqation ' 
eif nib bcdl vibWld it'b) dw&hi, hi i(f6 pukt—^ 


SaliUe and extractive matter, the asdts 


muriate soda and muriate lime ., 0*60 

Vegetable matter .. . 1*75 

Tron (protoxide). . 9*15 

Carbonatije of lime. < 40*85 

Magnesia . . trace. 

Alumina ... .; . 250 

Silex, mostiy coarse grained.. . 43*60 


08*15 

Water and losb .... 46 


100 

A specimen of the best Singapore cotton soil was 
also ex^ined by Mr. Piddington. He dmeribes its 
appearance as very remarkable; ** it consisted appa- 
renUy of laige cootue gndus of white sand, mixed 
widi coarse charcoal dust and fragments of vege- 
frfoles, and mosses of all sorts, being in fact, os to 
appearance, what wc might suppose the Sea Island 
soil to be before it was reduced to a Oner state. 
When sifted, indeed, it almost exactly resembles the 
Sea laland aoil, except that the sand being white 
renders the contrast between it and the carbonaceous 
dust more striking. About one-tbird of it was 
coarse silicioui gravel, without felspar oiUfragments 
of shells, and with a few j^emains of carbonised 
wood, roots, and moss inteiiwed with it. 1 found 
100 parts of it to consist of— * 

Vegetable matter, mostly peaty .. .. 9*15 

Saline and extractive, the saline matter 
being only traces of sulphate and mu¬ 


riate of potass .. .. .. .. .. 0*60 

Iron, traces, say.. 0'2>> 

Carbonate of lime.. .. .. .. 1*25 

Silex, almost wholly coarse grained .. ..S8 20 

Water and loss.. 0.55 


100 * 

This soil is Instructive in other points of view, 
for the absence of iron diows ns that this is not 
esse^al in soils to the production of good cotton, 
a^ ^ ^rjf foinUte trace! of saline matter confirm 
the abme remkrkaa made upop the first,analjris, 
vis., that these, too, are tiot of primary importance. 
Wfi find also that the ebrbouate of lime is in shch 
a very sthall proportion, that We u^y consider this 
soil as a mixture of silex aged Ve^tablh matter, tibe 
latter being b a Vei^ solubk sfate. 

(Tb be couffouedi) 

VOLCANOES. 

(C0nHnui4/him paye S26.) 

On tXe Nature Seol^ffieal Bviatnee- —The 
following is the ^minble manner in whidi Frofesspr 
SUUmon has {QdsMfod principkn of geolognnd 
inductloh, by a iufeimi^ fo the dtfceverr of.the* 
buried'Roman 

'‘Whenin 1739,*' 1 m| obi^rves, "titeworkmen, 
b i^^tbjig'a wdl, etrimk n^ jftm theatp of 
' eUtn, whkdi nbd bben buied for seventeen 
bemiaih tjb Uvt. of Vmufiw 1 when.sUbse- 
(1750) Fompeti whs ^Kkunmbeiei^ of its 
aAea, and tl^ two oaeMrit were 
brought to li^C I kid Mstory bew si riledt ire8|fect- 
ing nteir exmAfoei to Itwoi of-foelr diffraction,' 
wouldhot oil oberim Uf, tod .Itoto not aidtually 

said—Itere an ftie wo|fkii of man, hiii Ito 

hdnsei, fbriiitnn, tod 'intobai} 'otoamtols; Ma very 
Widfr uid food; htt dtmgtons, trith skbletonb of the 
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priioaen ebalned ia Uieir awful iplitud^t and here 
and there a victim overtaken bf the fletf Itorm? 
Because the soil had formedi and grass imd ^ws 
*had orergrownt and succeratve generations nf oten 
had erected abodes over t^ entotnbe4 citlest 
and because these were covered bf hva aud eindqrSi 
—still does anjr one hesitate to admit tba^ t)|er were 
once real cities t that tiiief stood upon what was then 
the surface of the countiy t that tlieir s|re^ onqe 
raog with the noise of business; their halls aim 
theatres with thd voice of pleasure; and that thej 
were overwhelmed bjr the eruptions of Vesuvina, 
and their places blottM out from the earth apd for¬ 
gotten ? These inferences no one can dispute—*aU 
agree in tlie conclusions to be drawn. ‘When, more- 
orer, the traveller sees the cracks in the waUs of the 
houses of Pompeii, Sad observes that some of t^m 
have been thrown Out of the perpendicular, and 
have been repaired nod shored up with props, ha 
infers that the fatal eonvulsion was not the first, anq 
that these cities must have been shaken to their 
foundation the ^ects of previous earthquakes. 
In like manner the geologist reasons respecting the 
Iihysiual changes that have taken place on the sur¬ 
face of our globe. Tbe crust of the earth ia full of 
crystals and crystalUsed rocks; it is replete with the 
rntombed femaiAs of animals and vegetable!, from 
masses and ferns to ertire trees-^from the impres¬ 
sions of plants to whole beds of coal. It is stored 
with the remams of animals, from the minubest shell¬ 
fish to the most stupendoiis reptiles. It is chequered 
with fragments, from fine saud to enoipaous blocks 
of atone. It eshibits in tbe materials ot its solid 
strata every degree of attrition; from the slightest 
abrasion of a sharp edge or angle, to the perfect 
rounduig which produces globular and spheroidal 
forint '(exquisite finish. It abounds in dislocations 
and fractures; with injections apd filling up of 
fissures with foreign rocky matter; with elevations 
and depressions of strata in every position, from the 
horiaontal to the vertical. It is covered with the 
wreck and ruin of its former surbees; and, finaUy, 
Its ancient fires, although for a while dormimt, have 
never been wholly extinguished, but stiB fin^ an 
cnit through volcanic months. Wheq we reflect upon 
these phenomena, we cannot hc^tato to infar that 
the present crust pf the earth i| the reautt pf ^ cqp- 
fiicting energies of physical forces, governed by fticed 
laws; that its changes bogan bom the dawn of the 
creation, and i^t they wfll oot cepse till its mate¬ 
rials and its physic^ laws ore annihilated.” 

Batalt, or 7V<i/,.—We now come to the consi¬ 
deration of IF%in, TVqp, Bamit, and Chnkstomt 
terms which designated the diA^t varieties of an 
ancient volcanic rock. Basalt preuts sometimes in 
veins or dykes, which traverse 'rocks of all ag^, 
filling up fissures or crevices; and at others, ip 
layers spread oVdr tbs surihto of hhe idtotp, or ii^- 
posed between them. Many modato lavas difihr to 
little from basalt, that it ia UBugoessary to adduce 
proof of the volcanic Datum of this rock. It often 
occurs in the form lof n^ar pillars hr oolntoOS 
clustered together; or, ip sdapt^ laoguage, T^$ 
columnar structure, a character also i^tvabfe to 
some recept lavas. Thu stxwdorfila found by totoh 
hi^V interesting and philosoptnc^ expeihneni^, to 
have onginated mim.tbe manner in wldcb mfidgma- 
tion took ptac& Mr. Gregory Waft meltod seven 
hundred weight of bahdt, S^ kept it ip the fiunato 
sevauidsys after the dm was rednreB- It ftmedlnto 
a dark-coloured vitreous masS| with less heat than 


was Mcessary Ito melt pig-iron f as hiKBU|^pa.iVU 
proceed, tbe mass changed Into a stony snbstanoei 
and Chutes appeared; these enUigM %y 
pressed tetonlly againit othefv end NswWft 
convertad into jm/ppomd ^ articimfM 

stmetinm and reg^ fontoof hssddo nolnmwi 
therefore resulted fimm the erystaUjne erraiigempe 
of toe partitdee in coeding; aisd eoneeviphn, or 
sockets have hemi tonfito hy one set of pmm 
presnng upon otoers, and fiocasioning ^ nppflr 
spheres to link into toose beneath i tons toe d»l^> 
ent layers of spheres have been ertiwlated togefipier, 
as in*the basaltic colnmne-of the Giants' Causpway. 

Ptimfs of toe eorrectness of tois infimnoe are 
j^orded by toe occurrence of basaltio bagmepts, 
iff wnieh a sphere is enveloped by a pofyhednd 
flgnte; and fr^ toe fhet, thu when bai^ is not 
divided into regular pihmatic rohuns, it often forms 
laminated ipherdds, whkh varying in sise, ooniti- 
tute by i^regation extensive moMes of rqek. 

(7b it eimM9ue4,J 

THE lAKES AND BOIUNG SPBINGS OF 
BOTORGdi, NEW ZEAL^. 

Urom Blsraond's Chfanlsd dfhpeslnr. 
ly a cormpoadent or toe nouftsra Oa«», a fSevr Zealand 
paper pu wued pt Kelson, 

Tovanns toe base of Mtotot Edgepopah^ and for 
two-thirds of its hm|d>^ ^ diua^ sou 

changes and becomes of toe richaft d^MntlaD, 
being made of decomposed volcmdc a4>ei. Ifutoot 
Edgecombe is iu ftsw n beanjdfttl object, 1 ^ toe 
numnrons lovely raUeys at its hatp; a^d top 
splendid situations for vine-yards, that I hfvp ever 
seen ip this or aqy other cpnntry; if ever w" 
a country adapted for the cuUtvatoto pf the vine, it 
is surdy tois—soil, situation, and etimate. all com¬ 
bine tmrnader it Ih) proper babita^on of the grape. 
From Mount EdgecomM toe rtmA leads torongh 
a desolate pumieestone valley thirto miles in len^ 
Thu drotry region, together with the savage naftvss 
who iitoabit it tends not a little to impress npon too 
lonely teaveller that he has actu^y entered the 
valley pf toe shadow of deato iMf, ^ht of 
a maintificent foreat, ten or Iffeht mues In Ienj|;to* 
wito Its svprgceep a^id SifIdy njnes, will, how^i^, 
miahle Mm to go throu|d> this dreary valley, tog^er 
with the prow^t M btom ahk to bathe ^ wms^ 
limbs in toe WncKms him in Ifotorna^ ‘to fhom 
picturasqup shores apd hssito’gdving watms toil 
forest leads. |;ctonu % m sptt are aware, a Iikk 
about ten miles Ip^, eight byosd; tof 
snpeiflnous totone tMr'way to Makuta^y toe 
river Eot^. t wito I PW yon 
like an agnate of beadv OflB torel|im 

of the scenery in tole pfft qf toe «>Bwy I jt akni^ 
in fdl tost yoftbave pep dr jhe wad pd 

magnificent, qomMimn wm m l*siU sjimpjfr 

butnoiess heejtitollan^pe. 

. -- — 

biitos, fhjto to» Jm 

wPbsaf'W. pf gresto 

their h^to-gl^ and I^'tondy 

known, 1 cam# for a 

injury to toe W ^ 

toe Bceans gf cure topNlw, hut w f»PKr 
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Tbe natives are not only healthy, but they are also 
the strongest, the best ntaiie, and the cleanest In all 
New Zealand; and andl an the virtoes ^ these 
waters, that, like the nool of SUoaw, the hide, ^ 
maimad, the lame, ue hUnd, and the lefwr, are 
conrendf to them Ibm the moiC feuote paita of 
New Zetdand. Scfoftihi, and eeit^ ottmr prevailiog 
ctttaaeoKS diseaaei, an perfect^ tmknxnm among 
the inhablttiiti of Rotoraa. Th$r IhznHate from 
mondng till night Itt their battM, wmeh are made by 
nature, of any suitable tamtienittire. But though 
the naBres thmi (ndnlge t& tM bath with impst^, 
a itranger could not remafil In ft for a longer {iaribd 
than ten minutes. I had often anflhred from then- 
madam before I came to Rotorua, bat the tepi| 
badi soon remosed all the symptoms, snd retorw 
me to my usnal state of bedto. Some of these 
springs are strongly imprej^ted with si^httr, 
others sdUne, tasting mnch of Epsom and mUber 
salts; others again are deddedty alkaline, so muHi 
so, that a clotli soiled with any unctuous substance, 
become! so^y when washed in tbe water. I had 
no m^us or teadng either their strength or their 
qualities, but I found that they affected silser differ¬ 
ently. In seme of the sprhqfs It wae coloured 
bia^, in Some yellow, and in odteiW The 
natives cook all their proiriglons in the hot springs; 
potatoea Cake aboitt nfheen mlnntea; to a stranger 
they hqp at first a {leeulmr taste, but to this he 

r adnafly becomes reconciled and even inaenalble. 

have remarked that the teeth of all the nativ^ 
are Mack, bet not permanently so, as 1 have disco¬ 
vered by tome of them fbo aceoihpaaied me to 
Port Nicholson, whose teeth became as tdiHe ae 
(hose of any other person before their return. So 
fbnd are they of the baft, that every family hat <»o 
for fte own foliar use, Theee baths are in general 
neatly lined with stone. In cSnsequence of this 
stibtehanean action of fire, air, and water, the tem¬ 
perature of Rotorua is considcmbly high i so mnch 
to is thk the case, that the nadvee even in tbe 
winter time use no fires, bnt in cold weather betake 
themselves to an open space in tbe centre of the 
pah, whose heat is sufficiently high to render them 
eomforuble during die coldest weather. In this 
place they squat wlth«ihdr blankets ever their 


The hot springs are not eonlned to one or two 
places, but are so numerous th^ it is dangerous for 
a stranger to walk about widitret a guide; at least 
if he does herons a gMattfllcOf sobKhing dm soles 
of his feet. In attemptihg to fflld* throi^ one of 
the rivflrs. 1 had my foot t«fy severely scorched 
from a hot spring in the bottom Of the riwF, wMch 
u itself not only cold, but of oomdderable size. The 
water rises b some of the springe to the heij^ of 
fifteen end twenty feet in npOu jets, others emit 
stenm like a bl|^-pretsare eanite. The uadvea say 
that the waters rise htehsT Westerly winds, 

aad foil with the estter^; bitt tlim I had not the 
means of aacertslnbgthe trttft of, nor emi I ttnder- 
stBn|jriiy It Should be the case, fte country b 
the ^g^boarhood of Rotoraa IS ttSMilfoiigly pie- 
tareaqne. Berides Rotoraa itself, fheSfe irS several 
other beandful lak«, sneh as Sotoid, Kokadu, 
ate Retofo^ Thla would be a splendid place for 
old retted But Indiatts; it affordsnch lovely aifet 
for hoosto, gardens, and vineyards, &o. fte., and 
what wlm rmffes, woods, lakes, rivim, watetfallB, 
hot, cold, tepid, ate vapour badw, together with 
^ Sitifldal hdntriia of UlUacds^Wesrs-roous, the., 


the biHooi-fivered old gentlemen mighS eeiay them- 
eelvtia bore'much more than they ean ever expect to 
do dtber b South Australia or at the Cape. The 
tempmntare is equable in this place throughonS the 
year, though, unlike South Austraffa, ft eertaMy 
never rises to 98° b tbe diade andl20° b die sun; 
and I am convinced the stagnant and nitroua waters 
of the Torrens, however strhngly recomaaeuded by 
the dismterestte Company, wUl never impart the 
health and vigour which the Rotoraa waters bestow. 
Many an oht dyspeptic lady b England, and gouty 
iheUDiatie gentleman, would biesa their stars if they 
had an opportunity of drownbg their blue devils in 
these springs. 1 am certam that, in a medical 
point of vim, there ia not a spa, or mineral water in 
England or Europe, whose virtues are half as effica- 
dons as those of the Rotorua springs, offordbg as 
they do such a variety—chalybeate, sulphureous, sa- 
ibe, and alksHne, and each of these of every shade 
of temperature, from tho cold to the steam or va¬ 
pour bath. 

Leavbg rebetandy the Rotorua country and its 
delightful baths, 1 traveled by Toupo over a fine 
and level country, thickly covered with grass, well 
watered, and admirably adapted both for sheep and 
cattle; indeed, more so than any other dace that I 
have seln either in this country or In New Holland. 
Ibis beaudfhl plain extendc m one direction for 
fifty or sixty miles; in another,,! could not discover 
its termbation. Tbe natives say the land is similar 
all the way to Ahuriri, b Hawks' Bay; and I 
should say ftom die appearance of the country they 
are correct. Tbe country is perfectly level from 
Rotoraa to withb twenty miles of Cook's Straits, 
and were the woods cleared for twenty osiles Horn 
Port Nicholson, say to Rangatiki, whkdi ia between 
Manawatu and Wanganui, there would 
slightest difficulty b tidbg firom Port NicholMn to 
Tannmga, or the Valley of the Thamee; so that your 
project, or rather prediction some years wo, of the 
TOtaibility of makbg a road from the Tbames to 
Port Nh^lson, is not only perfeedy oorreet, but 
very easily pnctieable. Such a Hue of road would 
Confor not only much benefit on each of the sattle- 
meute, bnt would alM be the means of bringing H'-s 
I nadvesof die interior bto frequent ate friendly in- 
tercQurae wtfo the European popuhtioa. 

VARIETIES. • ^ 

i^miatuota eomftwfroit te Cuono.-^-Conaider 
able alarm was exdted on lafttrday weak, in tbe 
neighbourhood of the West tndiS Docks, by the out- 
brew of a Ite in tbe foreoatde of the barque Hand, 
ISO tons burden, laden with a caigo of guano. 
When firat dfooovmed it was raging widi fearful 
violenee, and before the arrival of antiatance, tbe 
destractiom of the ridp, and ignition of other craft 
appeared bevHabk. Fortnnately^ie fire was prer 
vented from commaalcatii^ with the riggbg, but s' 
quantity of cordage b die bold having ignited, and 
dm'guano bebg on fin, the stench was ateost 
atifibg, ate the Aty of dw firaitan was thereby ren¬ 
dered one of no ordinary difficulty. By three 
o’idock the mastmy of be flames was compl^, but 
the forecastle was bunied out, ate all tte contents 
completely dsotgoyed. It ia fertimab Oat at the 
date of dm oudireu no one waa^sleqpbgta dw fore- 
eatde. at, froM ite peeuliarly suffocaAg nature of 
Af cargo Aring tu proeeas of oomhnstioB, die 
dissator might ten ten attetead with loaa of 
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LORIMIER’S PATENT TRANSPARENT 
PLANES. 

An ingenioualy contrived invention has just been 
brought before the public for facilitating the sketch¬ 
ing of landscapes, &c., it consists of a medium suffi¬ 
ciently transparent to give a clear and distinct view 
of all objects beyond it, and which is at the same 
time adapted for the use of ttie pencil. By means 
of this instrument any person with but moderate 
skill will be enabled to trace correct «representat!ons 
of landscapes, &c. To architects, designers, schools, 
and teachers of drawing, and indeed all to whom 
correct outline, true perspective, and the reducing of 
drawings to any given scale, are objects of import¬ 
ance ; this invention will be found especially useful. 

TO CLEAN PRINTS. 

Hie follo)|ing useful remarks are estracted from 
the Athiencum. 

Under the head of “care of prints,” it may be 
expected that something should be said of cleaning 
them. Prints which have existed for years, and 
perhaps centuries; transmitted from hand to hand, 
passing through auctions, exposed in shop windows, 
turned over again and again in dealers’ folios, neces¬ 
sarily acquire an accumulation of the dirt of ages; 
and yet may not have had the ill luck to be actually 
stained or soiled, otherwise than by this gradual 
effect of exhibition and use. In such cases, the 
chief part ^^he soiling, thus acquired, may bo re¬ 
moved byfln water merely. To effect this, the 
print is 1^, face downwards, in a vessel large 
enough to admit of the whole paper lying flat; 
water, boiling hot, is then poured over it, sufficient 
to cover it to the depth of ais inch, or more. The 
print is allowed to soak in the water more or less 
time, according to circumstances. By degrees, the 
dirtiness disengages itself from the surface into the 
water; the print is then taken ^t, and passed 
through fresh, clear water, and held or hung up, 
for the superfluous moisture to run from it; and, 
when this has sufficiently taken place, it is laid be- 
twe.cn sheets of white French blotting-paper, and 
covered by a thick millboard, weights being laid on 
it, so as to have the eflect of a moderate press, and 
it is thus left till dry. Where there is much soiling 
to be removed, and of old standing, it may btyallow- 
able to use, gently and carefully, a soft hair brush, 
while the print is saturated with the water, to assist 
in the disengagement of the impurities. 


THE COTTON PLANT AND ITS 
CULTIVATION. 

{Continued from page 326.) 

The guarded conclusiops which are drawn by Mr. 
Piddi^ton from these researches, are—Ist. That 
the abundance and fineness of good cotton depends 
on the quantity of carbon in the soQ, end tlte solu¬ 
bility of that carbon. 2nd. That the next best soil 
is one containing carbonate of line. 3rd. That the 
soil should not be too tenacioas. I have had re¬ 
peated experience of this,” be adds, “ in Bengal; 
and on t^ Bombay side of India I observed, some¬ 
time a||p that a Parsee gentleman, Furdonjee 
CowagjeSr had partly failed, or experienced much 
loss, in some experiments in cotton, in consequence 
of the dayjy nature of the soil, which retained too 
much moisture. «In the West Indies, the years of 
drought are far the most fevourable to the cotton 
crops, and the Singapore soils are instances of cotton 
growing in what might be called pure sand with 


vegetable matter; but we must probably make 
allowances iu these instances for the vicinity of the 
sea.” 4th. "Iliat it is preferable for the sand to be 
in coarse particles. 

These conclusions, in all of which I cordially 
agree, sustained as they are by inquiries which I 
have made, and by a host of concordant testimonies 
that have been published, concur in establishing one 
fH(.>t beyond controversy, viz., that superior cotton 
requires a light porous soil for its production; and 
resting on a subsoil, permitting the easy escape of 
BupOTfluoas moisture. 

Thus, writing from Tinivelly, Mr. Hughes states 
“ that the red and brown loams, or indeed any 
silicions or calcareous soil, fertile in a moderate de¬ 
gree, is the most suitable and fruitful. That no 
very rich, (leavy, retentive, stiff soils, should ever be 
selected, for though the plants are luxurious, yet 
they have as much and more tendency to produce 
redundance of wood and leaf than of fruit buds, 
besides harbouring insects.” What is commonly 
known in many parts of India, under the denomina¬ 
tion of black cotton soil, Mr. H. states is to be en¬ 
tirely avoided. 

From Persia we have similar information; for 
there, we learn, that cotton is chiefly cultivated on 
a silicious soil, containing shells, and consequently 
well snppiiied with calcareous matter. Again, 
Captain Robertson reported to fiie Bombay govern¬ 
ment that the Bourbon cotton succeeded very well 
in the eastern parts of Broach, in the light sandy 
soils, as recommended by the cultivators of the Isle 
of Bourbon. 

The Agri-Horticnltnral Society of Bangalore re¬ 
ports that the light brown soil of moderate depth 
and rather sandy (so prevalent in Mysore) seem.s t^f 
be the soil that suits the Upland Georgia and New 
Orleans; but the Sea Island thrives in moist gSRiiwe*' 
that is well drained. Captain Basil Hall says that 
for cultivating the New Orleans cotton, a soil rich, 
light, and dry is to preferred ; but that it is gene¬ 
rally thought new land docs not produce a cotton so 
fine in quality as it docs after bearing one or two 
crops of grain. 

Mr. tfwart, speaking of his experience in the 
cultivation at Guzerat of Bourbon cotton or a ’ 
variety nearly akin to it, says, “ it requires a dry 
sandy#oil, and no irrigation ; water or manure sends 
it all to leaves and branches.” 

The failure of the experiments madt a' the Akru 
farm by the Agri-Hortioultural Society is also a 
forcible illustration of the unfitness an over fertile 
tenacioas soil for the producliou of cotton. The. 
Committee of the Society, reporting upon the failure, 
observes, “ that it establishes the fact that the cotton 
of America will not flourish on a rich and moi.st 
■oil, whilst its natural basis is for the most part com¬ 
posed of three-fourths of sand, and qpe-feurth of 
clay.” This was evidenced “ by the rapidity and 
lazuriance of vegetation, in the production of abun¬ 
dance of wood, leaf, and flower, but little produce.” 

These results of experience and observation point 
out that soils constituted almost "entirely of the 
least retentive of all constituents silex, carbonate of 
lime (chalk), and oxide of iron, are best suited to 
the growth of cotton. In other words that the 
soil cannot be to* light, whether it is upland ar 
lowland, maritime, or inland. This.rule applies, 1 
-think, to all except the indigenous varieties of the 
G, her^ceum, which are most productive on soils 
‘much more fertile and tenacious than are suited to 
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the nipcrior kinds from Bourbon i Georgia, and 
elsewhere. This opinion is confirmed by the state* 
merits of Mr. Heath, who says, “ that in the Madras 
territories two species or varieties of cotton plant 
are cultivated, and these require very different soils; 
one is annual (oopum punthee, G. herdaceum ?), 
and the other ]i«iennial (madam punthee). The 
first succeeds only in the ‘ black cotton soil,’ formed 
apparently from the decomposition of trap rocks; 
bat the second only in a very light soil, formed 
from the disintegration of granitic rooks, especially 
when miaed with kunkur or calcareous tufa.” 

Mr. Heath made his experiments on the Bourbon 
cotton in the latter kind of soil, which is more 
abundant than any other in the districts on the 
Coromandel coast, south of Madras; and he enter* 
tains no doubt that the Bourbon cotton plant might 
be successfully cultivated wherever this kind of soil 
occurs. In introducing this cultivation, he had to 
encounter the usual difficulties consequent on the 
introduction of any novelty in agriculture, but these 
gave way to perseverance. At the end of four 
years, Mr. 11. had the satisfaction of seeing the 
experiment completely successful, as in the seasons 
1823-4, he procured from the district of Coimbatore, 
five Iqindred bales of clean Bourbon cotton, of three 
hundnal ]>ound8 each, and the nutiresawere at that 
time well satisfied* that the cultivation of this was 
more profitable to them than that of the common 
cotton of this country. 

That light soils should be best suited for the pro* 
(I action of cotton superior both in quantity ana 
quality, is precisely what our knowledge of vegetable 
physiology would have suggested. There is an 
axiom in that science to which I know no exception; 
that whatever tends to promote the production of 
super-luxuriant foliage, and an enlargement of roots, 
proportionately dimnfishes the amount and perfec¬ 
tion of the ]iart8 of fructification. A familiar ex¬ 
ample is afforded in England by the potato. Its 
varieties producing early tubers, are characterised 
by having little foliage, and no blossom; but if the 
tubers are removed as fast as they are formed, the 
foliage becomes more abundant, and tfa«y blossom 
os freely as the later varieties. 

A soil abounding in moisture promotes the de¬ 
velopment of leaves and roots, not only by (t^e super- 
fiuity of water, but by presenting to the roots the 
*food ofHhl plant rapidly and more abundantly than 
is done in | drier soil, To explain this, it need 
only be rem,urked that the roots of a plant ore only 
capable of imbibing its nourishment afforded by the 
soil when it is in a state of solution. The roots of 
a plant in a light dry soil, are wide-spreading and 
minutely fibrous ; in a wet, tenacious soil they be¬ 
come more massive ana fleshy, as do those of a 
hyacinth* grown in water, which suggests that the 
food of ^e cotton plant obtained from the soil, 
should be presented to it very gradually, and never 
in superabundance. 

This leads to another important consideration :— 

Afauure*.—The facts just stated indicate that 
rapidly decomposing animal or vegetable remains, 
if applied in considerable quantities, or even in small 
quantities, if not well mixed and dispersed through 
the soil, must be injurious do the crop. On the 
other band, if the soil is poor or exhausted, a small 
quality of such fertilising matters may be applied 
advantageously. In such soils the American culti¬ 
vators sprinkle a little well-decayed stable comllost 
along the trench where the seed is to be sown. 


The best of all fertilisers for cotton will be 
doubtless found to be peat, saw-dust, or other 
woody matters that decay slowly. The natives con¬ 
sider that wood ashes are excellent for the purpose, 
and the opinion is evidently founded on truth, for 
the carbonaceons matter remaining in them after 
combustion, is in a state to become dosrly availnhle 
to the plants. 

Of animal anatters, the only one that could be, 
applied with a prospect of success, is hones, crashed 
to fine powder, and sown broad-cast in very small 
quantities. 

Mr. Piddington recommends lignite (fossil wood) 
peat, farmyard manure, wood ashes, decayed leaves, 
mud from old ditches, oil cake, the cotton seed of 
the preceding crop, pressed or fermented to prevent 
germination, and charcoal of all kinds, “ excepting 
perhaps the ashes of secondry a’td other woods near 
the sea, which may contain too much muriate 
or carbonate of soda.” Why this exception is 
made I cannot understand, because of all the saline 
manures, the two just named have been found in 
Europe thq most beneficial, if judiciously employed. 

(To be continued.) 

THE MODE USED FOR MOVING HOUSES. 
Thb following interesting and curious process, of 
moving a house from one place to another, we take 
from Capt. Basil Hall’s ' North Ameifra’;— 

” I was so fortunate as to see di^Pjg my stay at 
New York, the curious process of moving a house 
bodily along the ground. The merit of tills 
curious adaptation of well known mechanical opera¬ 
tions, belongs to Mr. Simeon Brown who has very 
kindly explained the whole process td me, and by 
his permission 1 shall endeavour to give an account 
of it. 

” Every has beard of moving wooden bouses ; 
but the transportation of a brick dwelling is aii 
exploit of a different nature. I shall describe simply 
what I saw, and then tell how the details wei*e 
managed. -In a street which required to be widened 
there stood two houses much in the way, the front 
being twelve feet too far forward. These houses, 
ther^ore, must either have been taken down, or 
shij^d back. Mr. iBrown undertook to execute 
the less destructive process. They were both of 
brick, and built together, one being forty feet deep 
and twenty-five feet front ; the other thirty-two 
feet deep, and twenty-two feet front. They were 
of the same height, that is to say, twenty-two feet 
from the ground to the eves, above which stood the 
roof and two large stacks of brick chimnies ; the 
whole forming a solid block of building, having two 
rows of six windows each, along a front of forty- 
seven feet by twenty-two., Hus w^ actually moved, 
in a compact body, without injury, twelve feet 
back from the street. I watched the pro. ress of the 
preparations on the 25th of May with great interest, 
but unfortunately, just as the men were proceeding 
to the actual business of moving the screws. 1 was 
obligedl to run off to keep an appointment with the 
Mayor and Corporation; and wbei:i| came back, 
three or four hours afterwards the workmen had 
gone away after moving the buildings thirty inches ; 
which fact I ascertained by measurements of my 
own. On the next day equil perversity of 
fate, I was again called off to join a party going to 
New Jersey; and on my return two days afterwards 
I had the mortification to find the work completed. 
The houses were now exactly nine feet and a half 
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from the position iii which 1 had left them a few 
days before. 

“ It would be tedious, perhaps, were I to give a 
very iniuutc description of the whole process; but 
it is so simple, that it may, with a little attention, 
be uuderstood in a general way even by persons not 
much accustomed to such subjects, and may possibly 
be'useful to those who are familiar with them. 

^ “ The first object is to placeaset ofstrongtimbers 

under the house, parallel to, and level with the 
street, at the distance of three feet apart, extending 
from end to end > of the buildings, and projecting 
outwards several feet beyond the gable end walls. 
The extremities of these timbers are next made to 
rest upon blocks of wood, placed on the ground 
quite clear of the walls on the outside. Then by 
means of wedges driven Ibetween the timbers and 
the blocks, they are made to sustain a great part of 
the weight of the ends of the house. When this 
is done, the foundation of the end walls may be 
removed without danger, as they now rest exclu¬ 
sively on the timbers, the ends of which, as I have 
described, lie on solid blocks. , 

“I shall describe presently how the above opera¬ 
tion of inserting the timbers is performed; but if 
for the present we supjmse it done, and the bouse 
resting on a sort of frame-work, it it ca.sy to con¬ 
ceive that a set of slides, or what are called in dock¬ 
yards, ways, on which shijis are launched, may be 
planced tra^|||^rsely under these timbers, that is, 
at right angiM to them, so as to ocoujiy the very 
place where the foundations of the end wmlls Once 
stood. It is uecccessary to into pose between these 
ways or fixed slides, and the afotesaid timbers, a set 
ot cradles, similar in their purpose to the appa¬ 
ratus of the same name on which ships rest when 
Inuiiehed, to which final process of ship-building 
this whole ojteration bears a close ai^Iogy. These 
cradles are long smooth beams lying along the top 
of the ways, and in the same line with them ; their 
uiulcr surfares in contact with the ways, and the 
iippcr made to bear against the cross tinib.rs which 
support the house. The object, at this stage of the 
bu.siness, is to bring the whole weight ol the house 
upon these cradles, and consequently, upon the ways 
which support them. If thij ‘be done, it follows 
that the ends of the timbers, formerly described as 
resting on the blocks, will no longer be supported 
at the same places. This change of the point of 
support IS eflfected by driving in wedges between the 
timbers and the cradles; and it will readily be seen, 
that these wedges have the twofold effect of forcing 
the cradles down upon the ways, and at the same 
time of raising up the timbers which support the 
liouse, and consequently in a very small degree the 
house itself. The ends of the timbers now re.st no 
longer on the blocks, which are removed, and the 
the house, supported upon the cradles and the ways, 
is ready for being moved, as soon as the front and 
back walls hare been taken away. 

“ Suppose aU this done, there is nothing required 
but to apply screws, placed horisontully tin the 
street, and Ijptting against the cradles. On these 
being made to act simultaneously, the cradles, and 
consequently the frame which they Bup)>ort, toge¬ 
ther with the house on its back move along. 

“ Such is a |enera\ account of the process. I shall 
now mention how the yarious difficulties, most of 
which I dare say will liave suggested themselves in 
the foregoing account, are overcome in practice. 

" The horizontal supporting timbers, already de¬ 


scribed as being placed parallel to the street, arid 
nearly at the same level with it, are introduced one 
by one in this way. A hole is blocked ont in each 
of the end walls, just above the ground, and largo 
enough to admit a squared beam, say 15 inches each 
way, of which the ends project btyond the gable 
walls about a couple of feet. A firm block of wood 
is then placed under each of these ends, and wedges 
being driven underneath, the beam is raised up, and 
made to bear against the upper parts of the holes. 
Thus the inserted timber completely supplies the 
office of the disloged portions of the masonry. 
Another pair of holes is then made, and a second 
timber introduced, and so on till they are all inserted 
and firmly wedged up. The distance at which these 
are placed,'must depend upon the weight of the 
wall. In the case 1 witnessed the houses were of 
brick, and the timbers stood at the distance, I 
should think, of three feet apart. AU this being 
done, the intenuediate masonry, forming the foun¬ 
dation, may be gradually remt'Ved, and a clear space 
will be left under the supported walls for the 
reception of the ways. 

“ There are two more precautions to be attended 
to ; these ways must aU be coated with tallow, in 
a layer of at least half an inch thick, so Hut the 
wood of th«>cra<lle8 may never come in cjiitact with 
them. Some device must also Be adopted to pre¬ 
vent the whole affair, house and fill, from sliding 
laterally off. This, Mr. Brown prevents by cut¬ 
ting along the top of one of the ways, a deep 
groove, into which is fitted a correspondetil feather, 
as it is called, of the superincumbent cradle. This 
being made to work easy, and well greased, the ^ 
direct motion is not retarded. 

“ I have said nothing all this time of the fr^it ^ 
and back walla ; hut it will easily be understood how ‘ 
these may be made to rest, like those at the ends, 
on tiiuliers inserted under the house at right angles, 
to the first set. The whole of the supporting 
frame-work is tied so firmly together by bolts, that 
theie is not the slightest bending or twisting of 
any jiart of the building. 

“ Whew at last the house has reached its destina¬ 
tion, a new foundation is built, and the whole pro¬ 
cess being inverted, the timbers are withdrawn one 
by one issud such is the security of these operations, 
that no furniture is removed from th^ houses so 
transported. The inhabitants, I am told; OFove ou^ 
and in as if nothing were going on. TJiia, however, 

I did not see. ^ 

“ Mr. Brown was once employed to remove a 
house from the top to the bottom of a sloping 
ground; and, as no additional impulse from screws 
was here required, he resqlved to ease the building 
down, as sailors call it, by means of tackle. Unfor- 
nately, aabout the middle of the operation, Ahe strop 
of one of the blocks broke, and the operator, who 
was standing on the lower side of the building, 
was horrified by the apparition of the house Under 
weigh, and smoking, by its friction,^ right down 
upon him. With that vigorous presence of mind, 
which is compounded of thorcpigh knowledge, and 
a strong sense of the necessity of immediate action, 
and without which, courage is often useless, ha 
dashed a crow-bar, wHicivhe happened to have in his * 
hand at the time, into a bole accidentally* left in 
one of the ways, and leaping on one side watcjied 
the result. The momentum of the enormous mo- 
vin'g body was so great, that it ffiirly the iron 
bar, like a cutting instrument, tor a considerable 
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distance through the fibres of the titnber. The main 
point, however, was gained by the house being ar> 
rested in its progress down the hill; and the able 
engineer, like an officer who has shown himself 
fertile in resource, reaped more credit from the 
successful application of a remedy to an evil not 
anticipated, than if all had gone smoothly from the 
commencement.” 

WORSTED MANUFACTURE. 
{continued Jrom page 325.) 

The following description of a roving apparatus 
for lung wool will communicate a tolerably distinct 
idea of the process. 



A and B represent the sections of two pairs of 
rollers, the lower ones being made of iron, and 
fluted; the upper being of wood, covered with 
leather. Pressure is exercised by the ujiper on the 
under one by means of the weights C D, suspended 
by curved rods fiom the ends of the axes of tho 
nUier rollers. Tlie roller B moves faster than the 
roller A, in the proportion of 2^ or 3 to 1, accord- 
'Rj/'^vthe nature of the wool. The roller A rests 
on a moveable bearer, which permits it to be placed 
nearer to, or farther from, the roller B. E is a cy- 
linder mounted with pins, which revolves very 
slowly on its axis, and delivers to the roller A, 
moving with a treble surface velocity, the open 
drawings of wool sup)>lied by the feeding roller F. 
U is a spindle, ha-ring one leg of its forked flyar tu- 
J'ular, through which the roving passes in its way to 
the bobbin. The spindle turns very slowly, go as 
to give no more twist to the filaments than maj^be 
necessary to secure the formation of an uniform soft 
cord during tl:*ir extension. The up and down 
motion of the bobbin is given by an eccentric acting 
on the copping raif, in a way which will be fiilly ex¬ 
plained in treating of the cotton manufacture. 



’ Fig. 8. Worsted Rpinni^. 

. r?g. 2. is iqtendgd to explain the general manner 
of spinning long wool into a finer thread. Here are 
three paii% of drawing rollera, A, B, C; the firat 
two of which are supported on moveable beariuga, 
or brass bushes, whhm allow of their being aeparated 
mote or less, from one another, and also from the 


roller C, to suit the staple of the wool. The ratio 
of the speed of the first and last pair of rollera iaaa 
one to four. The roller B serves merely to bein'up 
the fine roving t its veloolty is therefin'e a mean be¬ 
tween that of the other two, The bobbins filled 
with rovings made on the previously described ma¬ 
chine, are arranged at D, behind the back-drawing 
roller A, in a cre^l-frame, so that three rovlnn to¬ 
gether may p^ through the ftmnel or eymit B, 
placed opposite the middle of this roller. The 
roving is never reduced to its ultimate fineness 
by passing through two or Biree such machines, but 
it passes successively throng five or six of them, re¬ 
ceiving not only extension, but an equalising combi¬ 
nation every time. At last, the fine yam is formed 
by a spinning frame or throstle, whiiffi may contain 
254 spindles on each aide, fumkhed with a four-fold 
set of drawing rollers. ' 

In this final spinning there is no doubling opera¬ 
tion ; but single bobbins' are set on skewers in the 
reel in correspondence with the single spindles on 
the copping-rail. The number of doulilinga in the 
process of drawing and roving long wool may amount 
in certain cases to several thousands. 

The spindles revolve very quickly in the spinning 
frame, in order to give the requisite depue of twist 
to the worsted. The haidest twisted worated is 
called tammy warp ; and when Us fineness is such 
as to contain twenty-four benk9» to tl|t pound 
weight, the twist is about ten or twelve turns in 
very inch length. The least twist is given to the 
hosiery worsted yarn, which runs from eighteen to 
twenty-four hanks to ths pound weight. The twist 
is only from five to six turns per inch. The degree 
of twist is regulated by the size of the wharves or 
whorls upon the spindles, and the speed of the firont 
rollers, as will be^lly explained in treating of cot¬ 
ton, in the spinning of which, on the fine mule, ex¬ 
traordinary nicety of adjustment is required. 

A hank of worsted yarn contains five hundred and 
sixty yards; and it is divided into seven leys of 
eighty yards each. Some count hanks of eight hun¬ 
dred and forty yards, like those of cotton yam. 

The roving frames have much fewer spindles than 
the fine spinning frame; some of them are two 
spindle, Arne of them foui* spindle, others six spin¬ 
dle frames. &c., which all repeat, however, the si¬ 
milar process of doubling tfareadaand pasaing under 
drawing rollers, so as to give auccesaive draughts to 
the spongy cords, and to maintain their perfect equa¬ 
lity of texture. Girls, from sixteen to twenty and 
upwards, are generally employed at drawing, roving, 
and spinning-frames. At the former two they earn 
from 6s. to 78. each weekly; at the last from 9a. to 
10s. 

REFLECTING OVENS. 

Tbb introduction of the reflectii^ oven, and the 
universal approbation with which it was received by 
the public, fiiUy attests its superiority in point of 
economy and portability over the usu^ method of 
roasting and baking; one before ns contatna an 
improvement, the want of which was long felt; it 
consists in a part of the top opening, so as to get at 
the contents without the inconvenience qf with¬ 
drawing it from tile fire. The loiverepart contains 
a dipping pan from whence meat may be basted * 
with the same facility as from the usual roasting 
hcreen, over which reflecting oven maintains a 
superiority on account of the many useful cuUnar; > 
purposes to which it may be applied. 
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VOLCANOES. 

{Continued from page 327.) 

Staffa — Fingal’e Cave —Many of the Hebrides 
(or Western Isles of Scotland) are almost nholly 
composed of trap rocks. The island of Staffa is 
the most celebrated, from a chasm or recess in the 
rock, which has been produced by the degradation 
and removal of the basaltic colunyis by the waves. 
This natural cavern is of singttlar beauty, and is 
well known by the English name of Fing^’s Cave, 
but it is called by the islanders Naimh-bim, or 
cave of music, from the murmuring echoes occa¬ 
sioned by the surges, which, in rough weather dash 
with violence into the chasm. 

Staffa is a complete mass of basalt, covered by a 
thin layer of soil; it is about two miles in circum¬ 
ference, and is sun'ounded on every side by steep 
cliffs, about seventy feet high, formed of clusters of 
angular columns, possessing from three to six or 
seven sides. Fingal’s Cave, first made known to 
the public by Sir Joseph Banks, in 1772, is on the 
south east corner of the island, and presents a mag. 
nificent chasm 42 feet wide and 227 in length. The 
roof, which is 100 feet high at the entrance, grad¬ 
ually diminishes to .*>0, and is composed of the pro¬ 
jecting extremities of basaltic columns; the sides 
of perpendicular pillars i and the base, of a cause¬ 
way of the same materials. The vaulted arch pre¬ 
sents a ringularjy rich and varied effect ; in some 
places, it is composed of the ends of portions of 
basaltic pillars, resembling a marble pavement; iy 
others, of the rough surface of the naked rock; 
while in many, stalactites njjmgle with the pillars in 
the recesses, and add, by the contrast of their 
colours, to the pictorial effect, which is still farther 
heightened by the ever varying reflected light thrown 
from the surface of the water, which fills the bottom 
of the care. The depth of the ^ater is nine feet, 
and about can therefore reach the extremity of the 
cave in tolerably calm weather; but when the bois¬ 
terous gales of that northern clime drive into the 
cavern, the agitated waves dashing and breaking 
among the rocky sides, and their roar echoed with 
increased power from the roof, present to the eye 
and ear such a scene of grandeur as bids defiance 
to any description. The* short columns cCmposing 
the natural causeway before mentioned, continue 
within the cave on each side, and form a broken 
and irregular path, which allows a skilful and fear¬ 
less climber to reach the extremity on the eastern 
side on foot: but it is a task of danger at all times 
and impossible at high tide, or in rough weather. It 
would bg useless to attempt a description of the 
picturesque effect of a scene which the pencil itself 
is inadequate to portray. But even if this cave 
were destitute of that order and symmetry, that 
richness arising from multiplicity of parts, com¬ 
bined with greatness of dimension, and simplicity 
of style, wMch it possesses; still the prolonged 
length, the twilight gloom half concealing the vary¬ 
ing effects of reflected light, the echo of the mea¬ 
sured surge as it rises and falls, the transparent 
green 6f the water, and the profound solitude of 
the whole scene, could not fidl strongly to impress 
a mind gifted withuny sense of beauty in art or na¬ 
ture. < 

^ The basalt, t>t which the columns are composed, 
is of a dark greenish-black hue, highly coloured by 
iron; a thin layer of silicions cement is seen be¬ 
tween the joints, or articulations, which is called 
mortar by the islanders, and strengthens their per¬ 


suasion that this wonderful cave is the work of 
art. 

Tie Giants' Causeway. —In the sister kingdom, 
a magnificent range of basaltic pillars appears on the 
northern coast of Antrim. It consists of an irre¬ 
gular ^roup of hundreds of thousands of penta¬ 
gonal, Jointed, basaltic coluTuns, varying from one 
to five feet in thickness, and from twenty to two 
hundred feet in height. Their prevailing colour is 
a dark greenish-gray. In the cliffs, a chasm, formed 
by the inroads of the waves, presents a natural 
cavern, about sixty feet high, and of great pictures¬ 
que effect; the entrance is nearly thirty feet in 
width, and the walls are formed of dark balsalt. 
But the great interest of this spot, in a geological 
point of" view, is the altered structure observable m 
the sedimentary rocks wherever they have been tra¬ 
versed by the basalt. 

Roeks altered by contact toith Basalt ,—^The 
chalk north of Ireland constitutes a line of cliffs 
traversed by basalt, which sometimes forms vertical 
dykes, and at others extensive beds, having a 
columnar structure. The chalk is about 270 feet 
thick, and rests on a green sandstone, called mul- 
lattoe, the equivalent of the glauconite, or firestone. 
It contains flint nodules, ammonites, kelemnites, 
echinite%, terebratulie, and tho usual fossils of the 
cretaceous formation. In thi isle of Itatiilin, nearly 
vertical dykes of basalt are sden intersecting the 
chalk, which at the line of contact, and to an ex¬ 
tent of several feet from the wall of the dyke, is 
completely changed. Those portions of the chalk 
which have been exposed to the extreme in¬ 
fluence of the lava, are now a dark-brown crystel- 
line rock, the crystals running in flakes, fike 
those of coarse primitive limestone; the ne^ state 
is saccharine—then fine-grained and Brenaceonft''u 
compact variety, with a porcellaneous aspect, and of 
a bluish-grey colour, succeeds; this gradually be¬ 
comes of a yellowish-white, and passes insensibly 
into unaltered chalk. The flints in the indurated 
chalk are of a yellowish, or deep-red colour; tlic 
chalk is highly phosphorescent. The fossils are 
mucif indurated, but retain their usual structure. 

To the south of Fair Head, in the qounty o? 
Antrim, syenite traverses mica, schist,and chalk ; and 
fragments of the latter are found broken up, *aud 
impacted in the erupted mass ; the ^eluded portions 
being changed into marble. The geoloi|ical relations 
of that part of Ireland are as folkrw : 1 mica slate; 
2, cool shale, and new red sandstone; 3, chalk. 

At Straithaird, in the Isle of Sky, vertical dykes 
and veins of trap intersect the horizontal strata of 
sandstone, porphyry, and other ancient lavas, also 
occur in the samg island, sometimes protuding 
through, and at others spread over, clay slate, red 
sandstone, and shelly limestone. • 

In some of the slate districts, where the trap has 
burst through and overflowed the strata, fragments 
of slate are found imbedded in the basalt, appearing 
to have been detached from the r^k at the intrusion 
of the lava, and become enveloped while the latter 
was in a state of fusion., 

Granite Veins — Rocks altered by Granite. —From 
this subject, we pass to the coasideratieaof the 
changes prodiflled by granite uid other ansient 
mim^ masses that have bebn muptud in a melted 
state. The transition teom granite to mpdern por- 
phyritic trachytes, passes through infinito gradations, 
but all the modifications appear,referrible to the de¬ 
gree of incandescence of the materials, the circum- 
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stanres under which they were erupted, and their 
slow or rapid refrigeration. An inatructiTe example 
of the passage of granite into basalt, described by 
Mr. Hibbert, will illustrate these remarks. In one 
of the Shetland Isles, a bed of basalt, extending for 
many miles, is seen in contact with granite. At a 
little distance from the junction of the rocks, the 
basalt contuns minute particles of quartz, and these 
become larger and more distinct as they approach 
the granite; hornblende, felspar, and greenstone 
(the latter is a homogeneous admixture of hornblende 
and felspar) next appear; still nearer, the rock con* 
sists of febpar, quartz, and hornblende ; and at the 
line of junction, felspar and quartz form a mass, 
which requires but the presence of mica to be 
identical with the granite in which it is insensibly 
lost. • 

Veins are fissures or chasms, originating either in 
mechanical disturbance, or from .contraction in 
mineral masses during their consolidation; and the 
mechanical veins are found filled by subsequent in¬ 
filtrations or depositions. It is obvious that these 
veins must be of later origin than the rock which 
they traverse, 'fhus the veins of granite are more 
modern than the mass through which they are dis¬ 
seminated. It therefore follows that when rocks of 
granite Pfp intersected by veins, or dykes of the 
same substance, the latter are of later or%in than 
the former, and have*been injected into rents and 
openings of pre-existing granite rocks ; a proof that 
the formation of granite has taken place at more 
than one epoch. By numerous observations of 
phenomena of a like nature, it is now clearly 
established that melted granite has been ejected du¬ 
ring the Cambrian, Silunan, carboniferous, oolitic, 
clllilk,aad even tertiary epochs. When granite ap¬ 
pears to have been erupted among the secondary 
...dtu',' the latter, as we have already remarked, are 
invariably altered near the line of junction; but 
when consolidated masses of granite have been pro¬ 
truded, no such change is observable. Into the 
slate rocks of the Cumbrian chain, syenite, por¬ 
phyry, and greenstone, have been injected in a 
melted state, and now fill up the fissures produced 
during the general movements of those stratr; but 
tho cei\j:ral nucleus of primary rock exhibits no 
such appearance. In Cornwall, and other places, 
the granitic rocks were evidently in a state of fusion, 
for the slates are penetrated by veins of granite; 
and in somi itfttances are changed into fine-grained 
mica, or hornblepdc slate. An extraordinary fact 
is noticed by SiL Elie de Beaumont. In the envi¬ 
rons of Cbampoleon, where granite comes in con¬ 
tact with the Jura limestone, whatever may be the 
position of the surfaces in contact, the limestone 
and the granite both become jaetdliferous near the 
line of junction, and contain small veins of galena, 
blende, iron ^nd copper pyrites, Ac.; and at the 
same time the secondary rocks are harder and more 
crystalline, while the granite has ondergmie a con¬ 
trary change. 

^7b be continued.) 

IMPROVED ALl^OY^P METALS. 

A Patent has lately been granted to James Fenton, 
of Manchester, for on invention of an improved 
copibinatioa or alloy, or improreA combinations or 
alloys, of metals, applicable to various purposes for 
which brass and copper are nsoally employed, in 
tlie coo^lruction of machinery. 

Hiis inventim is intended to be used in the con¬ 


struction of machinery in general, in those places 
and oitoations where brass and copper are usually 
employed; and it is stated, that it may be benefi¬ 
cially used as a substitute for the ord^ry metals, 
in ronsequence of its not being liable to heat or 
subject to other destructive results caused l^y friction 
and ordinary wear and tear; also, by greatiy de¬ 
creasing the consumption of oil or grease, and being 
of ^creased durability, and much lighter weight in 
the same bulk of me^. All these advantages will 
be sufficiently evident to the practieal engineer and 
mechanic, as well as the great variety of purposes 
for which this improved combination or alloy of 
metals may be employed in the construction of ma¬ 
chinery, such as steps, bearings, pedestals, journals, 
bashes, axle-boxes, connecting-rod ends, cocks, 
taps, pump-barrels, pump-rams, plungers for back¬ 
ets, &c., and also as a substitute for the mote 
elementaiy parts of machinery, (formerly made of 
brass or copper,) sudi as rollers for calico and other 
printers, bowls, &c. 

The manner of carrying this invention into practi¬ 
cal effect, is to be according to the following f<nr> 
mula;—Firstly, take 32 parts of copper, 15 parts 
of block tin, and 1 port of sheet brass, and mix or 
combine these in the following mannerThe cop¬ 
per being fused or melted in a crucible, or other 
suitable vessel or fiirnaoe, the sheet brass is added 
thereto, aud afterwards the block tiu is thrown in; 
the alloy is then ponred off in ingots, and a metal ia 
product, which the patentee terms "hudening 
metal." Under this head he claims the novel and 
peculiar use of these metals to form "hardening 
metal;" but the quantities may be varied, to give 
the alloy any required degree of hardness, or varions 
other metals may be added, in small quantities, to 
effect the same purpose; he likewise claims the use 
of these, in connexion with copper and block tin: 
the above const-dutes the first port of the process 
employed by the patentee in the manufacture of his 
ultimate alloy or alloys. 

Secondly, take 2 parts of the hardening metal, 
previously described, 19 parts of zme or spelter (or 
BO many parts of calamine as shall be equal to the 
quantity of zinc or spelter), and 3 parts of block 
tin, and mix or combine these in the following man¬ 
ner :—Urst, fuse or mebt spelter, or ca¬ 

lamine in a crucible, or other suitable vessel or 
furnace, which must be sufficiently laige to contain 
along with the zinc or spelter, the hardening metal 
previously described, and the block tin last specified. 
The hardening metal should be fused or melted in 
a separate crucible or other stutable vessel or Air- 
nace, and then mixed or combined with the zinc, 
spelter, or calamine: the alloy must be vfell stirred 
with a snitable implement, in order to render the 
combination of thcM metals or semi-metals as eom- 
plete 08 possible. The block tin is then added, to 
give the ultimate alloy or alloys tiie requisite degree 
of ductility or toughness. The whole must be ^ain 
well stirred with a suitable instrument, in order to 
render the combination of this, the ultimate alloy or 
alloys, as complete as possible. It may then be coat, 
or employed in the usual manner, in the various 
forms required for the construction of machinery. 

While the zinc or spelter ia being melted, the 
surface of it riionld be well covered iritii.^ coating 
of powdered charcoal, in order to prevent the vola¬ 
tilization of the semi-metal. * 

Under this head the patentee claims as follows 
" The use of these metals and seml-metals, above 
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deicribed, to form my ultimate alloy or alloys; bat 
the proportions may be raried, to suit particalar 
cases, and a variety of other metals may be added, 
in small quantities, the nso of which I also claim, 
though not absolutely requisite to form my ultimate 
alloy or alloys. I farther claim the use of the semi¬ 
metal zinc, spelter, or calamine, os the basis of my 
ultimate alloy | imd although 1 have found the man¬ 
ner of combination id>ove described the most effec¬ 
tive in preparing the alloy or allo^h which I substi. 
tute for brass or copper, in the constrnctien of 
machinery, I claim the use of the said alloy or alloys 
alt^Qgh combined in any other manner or propor> 
tioM whatever; sndi combination or alloy bdng 
made, either in the exact proportions herein set 
forth, or in any other, within such limits as are snb- 
stantidly the same, and will prodnee a like result, 
as a substitute for brass and copper, to be used in 
the construction of machinery, 

ON THE MANUFACTURE OF CASKS. 

At a recent meeting of the Society of Arts, the Se¬ 
cretary read a paper, by Mr. R. Davison,' On the 
manniocture of Casks,' more particularly those 
used by brewers; with remarks on the methods 
adopted for cleansing and purifying such Casks. In 
some establishments in London, there are no fewer 
than from 70 to 80,000 casks used; and in the 
United Kingdom, for public brewing alone, about 
2,600,000 casks,; the subject, therefore, of keep¬ 
ing, snch vessels in fit and proper condition becomes 
one of importance. The new process invented by 
Messrs. Davidson and Symington includes—Ist, a* 
new method of making casks; 2ndly, a new method 
of clransing casks by machibery; and 3rdly, a new 
method of purifying casks, let, for making casks; 
—New wood containing the vegrtable juices is to be 
used so that the staves may easily be bent to the re¬ 
quired curvature without cracking or otherwise in¬ 
juring them. After being thus bent and set up with 
temporary hoops to the required form, they are to be 
Bulqected to a rapid current of heated air, until the 
wood has given off all its natural sap and other 
aqfkeous matters; thus the staves will become den¬ 
ser and harder, all tiie fibres being brought closer 
together. The heads are prepared in a similar man¬ 
ner, and the casks are th^ finished off. Tl^ clean- 
•ing process is performed by machinery, which con¬ 
sists of two frames made of iron, one revolving in¬ 
side the other; the inner may Im termed a cr^le, 
in whidi the cask is secured by means of a chain 
lever and catch; motion being given to the outer 
frame either by hand or engine power, causes the 
inner one to revolve in a contrary direction, which is 
accomplished by an eccentric next the axis of the 
outer frame, and to which is connected a ^ of 
Jointed rods communicating with a ratchet which is 
fixed in the axis of the inner frame. The action is 
thus: for every turn tiie outer frame makes in Ae 
direetion of its length, the inner one, which contains 
the cask, moves at right angles with the (rther frame, 
a distance equal to one tooA of the ratchet, or one- 
twentieth of the circumference of the cask t in tins 
way, by the time the outer frame with the cask has 
ma^ twenty revolutions, end over end, the inner 
flamnhas moved tiie cask round only once sideways, 
IlMgkyineans of a diain of peculiar construction 
attached to a pkig suited to the bung-hole, which is 
ita the first instance inserted in the cask, t(^ether 
witii two or three gallons of hot water, every inch of 
surface of tiw cask becomes acted upon and freed ^ 


from all adhering matter in a very short time. The 
new mode of purifying casks is, first, to cleanse the 
inside thoroughly from all extraneous matter, after, 
wards to subject them te slow or moist steam fur 
about twenty minutes, or not exceeding half an hour, 
and immediately aftarwards, whilst the cask is yet 
warm, to remove it to the hot-air nozzle; this very 
quickly drives out, not only the vapour inside the 
cask, but in the coarse of tenlninutes exhausts even 
the pores of the wood of every watery particle, which 
may be known by applying a mirror or other po¬ 
lished surface to ^e tap-hole, —and this without in 
the least deteriorating or shrinking the Cask. The 
temperature of the air found most beneficial for this 
purpose is from 350 to 400 degrees Fahrenheit, and 
the speed should not be less than 100 feet per second. 
Mouldy casks thus cleansed and purified are found 
not to exceed (including engine-power and every 
other expense) a penny three-farthings each, whereas 
casks that are nnhe^ed, sernbbed, and again re- 
headed (leaving out any expence of purifying) sel¬ 
dom cost less than fid, but more generally from 8d. 
to lOd. 

VARIETIES. 

Discovery gf Aborigines. —A gentleman just come 
in from Arima (Trinidad) has informed us that an 
interesting discovery has been made, in teking the 
census iif that part of the island, of twoVneampments 
of the aboriginal Indians of tfie island, belonging to 
a race perfectly distinct from dny with whom we 
have hitherto been acquainted, and whose existence 
had remained unknown. We are, we must confess, 
not a little surprised that such a circumstance should 
have so long escaped the knowledge of the rest of 
the inhabitants of this colony, and that these people 
could have kept themselves so perfectly secludw. 
It is a very interesting fact, and we shall fed glad 
to be furnished by the parties who have ma% fiio 
discovery, with particulars.— Standard. 

How to cut and grind Glass —The art of cutting 
glass is much more modem than that of painting 
and staining it. At present the richness and bril¬ 
liancy of our vessels of glass, which contribute so 
much to the ornament of our tables and saloons 
are ovring, in a great degree, to the elaborate and 
elegant manner in which they are cnt. Thq cutting 
is effected by wheels driven by considerable power, 
the glass being held to the wheels. The first cur- 
ting is with wheels of stone, then vrith iron wheels 
covered with sharp sand or emery; itis^then polish¬ 
ed in the same manner by putty*, or oxide of tin. 
To prevent too much heat being er^ted by the firic* 
tion, a small stream of water is kept constantly 
running on the glass. In large manufactories the 
wheels are urged by a steam-engine. Glass may be 
ground by hand on any coarse-grained sandstone, or 
with sand, or with emery and water. Panes, of 
flat pieces of glass may be divided, when a glazier’s 
diamond is not at hand, by making a notch with a 
file and carrying a piece of hot charcoal in the line 
in which it is wished the fracture should proceed. 
The charcoal must be kept alive^with the breath. 

A red hot iron will also do. The art of casting in 
glass has lately arrived at such perfection that many 
articles, snch as small plates, salt-cellars, &c., now 
almost rival, at first signt, those that are cut; and 
jlass casting hafi one advwtage over glass cutting, 
that certain ornaments can bi cast ttet could not 
le cut with the wheel; but no casting haq,ever yet 
equalled the sharpness and beauty of cut glass; and 
indeed, cannot bwr close compaijson with it. 
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IVORY ENC.UAVING, OR DURERTYL'E. 

From the Alheeneum. 

Great as aro the imjirovenieuts wliich have been 
made in tlie art of engraving, there is no reason to 
believe we have yet arrived at perfection in any of 
its various departments. For a considerable |)eriod 
no .method besides that of wood>engraving was 
known as suitabk for printing along with type. 
Stereotyping, though it affords a metallic duplicate 
of the engraved wood block, and is so far useful for 
multiplying such works, yet is of no avail in the 
production of original designs, and it was not until 
we were made acquainted with Gypsography and 
Glyjiliography, that we were jiut in jiosscs'.ioii of 
methods at all likely to compete with, if not super¬ 
sede, wood engraving. « 

It is not iiiy object to extend my remarks to those 
other methods of engraving applying to copper, 
steel, stone, .Vc.. which even those most superfici¬ 
ally acquainted with typograjihy must be aware can¬ 
not be ))i'inted oli along w.th letterpiess. An early 
paitiality for typograpbicnl woiks made me long 
desirous of re-discovering the siqiposcd jicculiar art 
by wbich Mbert Dnrci produced those remarkable 
effects, partieularly m eross-hatchings, which have 
jierplexed all who have studied liis prints, ,«id have 
been ^e fruitful source of niueh speenla^ion whether 
they are from trqp wood engravings, or absolute 
copperplates wi);li all the lines in relief, the result of 
biting-in with nitric acid ; thus efehing the lights, 
instead of as usual etching the shadows, or linc.s to 
be printed. It may not be known to the general* 
reader, that the shading produced by cross-hatching 
has ever been one of the principle ditficulties in the 
*art of wood engraving, not from its impo.ssihilily, 
but its exticine teJiousiicss ; and is, therefore, in all 
ol'V prints jiarticularly, very sparingly introduced, 
and much oftener entirely omitted. The frequent 
inteilaeing, or cross-liati'hmgs, as well as the spi¬ 
rited freedom of hi5 lines, form a remarkable feature 
in Albert Durer’s engravings. It was m IH.'l? that 
I designed a means of surmounting the main diffi¬ 
culty of the crn.ss-hatching, which 1 could jiroducc 
with the greatest freedom either as an origj|i,ial eflect, 
or to copy, ns I then did, one of Albert Durer’s 
jirinlis. At that time the electrotype process was 
not known, or I should have employed it^for one 
port of my invention, instead of stereotyping, which 
I found it #-equisite to abandon, as involving too 
much difriculty, labour, and expense. My method 
of engraving i»alla in aid either sterootyjiing or elec¬ 
trotyping. Its peculiarity is the faeility it affords 
for without any great skill on thu]iait of 

the copyist. Indeed, in tliLs respect it probably 
offers a dangerous temptation to the. committal of 
forgery. Though myself % mere amateur, I have 
copied a print of Albert Durer's with all the e.xacti- 
tude that steady hand could pass a tracer over 
lines already prepared. How much superior, how¬ 
ever, must be the labour of one skilled in engrav¬ 
ing. My method is as follows : 

1. I take aa plate of clear, thin, flatted glass, 
round the edge of which is to be pasted a ribbon of 
card, one quarter of aft inch broad, flat to the glass, 
and close to its outer edge, forming a white margin 
or f?ame all round ; a few dryps^of spirits turpentine 
*are to be rubbed ^er the glass, but on the card side 
only ; neit nfelt a little pure white bce’s-wax, and 
holding the glass, if small, over a lamp, ora larger 
one over a chafling dish, pour upon it the wax, al¬ 
lowing all the* superfluous portion to run over the 
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card margin, the object being not to have it any¬ 
where thicker than the card. The turpentine causes 
it to be very adhesive. 

2. The glass thus prepared may be laid, with the 
varnished side upjierinost, on any print, which will 
appear distinctly through the wax varnish, and in 
this state is ready for copying with the graver. 

3. The needles or gravers 1 projiose using may 
be of ivory (^d hence, or from Ilurer’s name, ninj* 
be chosen a distinctive title for this invention); the 
sofuiess and thinness of the coating, as also tlie 
smoothness of the glossy surface, favouring their 
employment. For open-lined engravings like Al¬ 
bert Durer’s, maps, plans, and the like, ivory 
ni*edhi« would answer every purpose, and without 
scratching the gla.-.s. 'Po copy a fine copper-plate 
might require a steel point. The. varnish is merely 
cut through, as in etching copper-plate. 

4. A cast of the glass plate so prep.ared is what 
is next most wanted ; and it was here niy original 
difficulty occurred. By the electrotype process a 
copper printing block may be at once obtained, 
backed with .soft metal and raised on wood. 

Sueh is my method, with which a variety of eircum- 
stances have occurred to frustrate my bringing for¬ 
ward, but chiefly tlie want of sufficient leksure to 
prepare suitable speeinieus. That in the hands of 
able artists its capabilities are very surprising, I feel 
satisfied, and its affording an extremely easy uiean.s 
of copying, to those who are entire amateurs at en¬ 
graving, or drawing, is self-evident; ari.sing from 
its not requiring the reverxint/ ot objects. Thus the 
ancient method of olisulutely writing with a sliletto 
on a wax tablet, fliay now be advimtageoasly re¬ 
vived, and when eleetrotyped may e.vcn be printed 
with letter-press. 1’riiit.son paper, silk, cotton. Sec.; 
{lencil dtuwing.s, writing, embroidery, leaves of 
]daiits, iiicdalit fkc., may all be exactly traced by 
placing them under the glass plate, saving all the 
tediousness of first drawing and then etching. .Some 
time back 1 intimated to private, friends, what I still 
think might be carried out, that ray method of en¬ 
graving offers a light and suitable omployiimt for 
females, who might be advantageously occupied iu 
cojiying for the electrotypist. 

li^ore concluding,,! wish to observe that my in¬ 
vention may, on a hasty glance, appear similar to, 
or even seen to be borrowed from the Gypsogiwpliir; 
and Glyphogrnpbic processes. But such is not the 
case. The only .similarity is that of cutting down 
through a soft siibstarree to a hard one; and the 
publication of those methods has certainly, so far, 
deprived me of the, credit 1 might earlier have ob¬ 
tained for that useful part of tlio inveiRion, of which 
no advantage had at that period been taken. But 
ns regards employing a (ramparent medium, I be¬ 
lieve my method distinctly stands alone. I can only 
say, in reference to my own knowledge of it, it is 
perfectly original in every respect; and I shall be 
sincerely pleased should these few hints be found 
serviceable iu at all advancing an art I much admire. 

HENav Dircks. 

POLISHING METALS. 

The polishingol metals diffcrsaccording to their kind 
and (he kind of manufaetnre ; nevertbdess, there are 
some general piincqdes to be attended to ns being 
common to all, of which it may be useful toliave 
a clear idea. All polishing is begun in the first in¬ 
stance by rubbing down the surface by some hard 
substance that will produce a number of scratehes 
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in all directions, the level of which is nearly the 
same, and which obliterates the marks of the file, 
scraper, or turning-tool that has been first employed. 
For this parpose coarse emery is used, or pumice 
anil water, or sand and water, applied upon a piece 
of soft wood, or of felt, skin, or some similar mate¬ 
rial. When these first coarse marks have been thus 
removed, they next proceed to remove the marks 
*ieft by the pumice stone by finely poifdered pumice 
stone, ground up with olive oil, or by finer emery 
and oil. In some cases certain polishing stones are 
employed, as a kind of hard slate used with water. 
To proceed with the polishing, still finer powders 
are used, as Tripoli, and rotten stone, which is still 
infinite, and is found only in Dtrbyshire. Putty of 
etr and crocus mortis are also u-sed for high degrees 
of polish. But the fact is, in respect to polishing, 
that the whole process consists merely in removing 
coarse scratches by substituting those which arc 
finer and finer, until they are no longer visible to 
the naked eye: and even long after that, if the sur¬ 
face be e-xamined by a microscope, it will be seen 
that what appeared witiiout any scratches is covered 
all over witii an infinity of them, but so minute that 
they rcqvire a high magnifier to be discovered. The 
operator, therefore, who understands this principle, 
will know how to vary his polishing substances ac¬ 
cording to the nature of the article he wishes to 
polish. It is quite evident that hLs polishing mate¬ 
rial must be able to scratch in a coarser or finer 
manner the substance he is desirous of polishing ; 
for wearing down is only effected by producing mi¬ 
nute cuttings or scratches. It is evident also that 
great care must be taken to hifve the last polishing 
material uniformly fine, for a single grain or two of 
any coarse substance mixed with it will produce 
some visible scratches instead of a perfectly polished 
surface.— Ency. of Domestic Economy. 

VOLCANOES. 

{Continued from paye 335.) 

Metamorphosed, Rocks .—Enough has been ad- 
vaneft to convey a general idea of the character 
and relation of the primary crystalline rocks, and 
of the agency which has reduced them to their pre¬ 
sent state : but the qucstionjiaturally arises—|,What 
was their orignal nature.’ Intense heat has effected 
the present arrangement of their molecule.s, but 
upon what materials was that influence exerted ? 
The transmutation, by heat, of chalk into crystal¬ 
line marble—of loose sand into compact sand-stone 
—of argillaceous slate into porcelain jasper—of 
coal into anthracite—of anthracite into shale and 
slate—of sltAe into micaccons schist—of micaceous 
schist into gneiss and granite—of the latter into 
trap—and so forth—together with the characters 
presented by the mineral products of existing vol¬ 
canoes, prepare the mind to receive without surprise 
the theory of an eminent geologist and chemist, 
M. Fournet, that all primary rocks are simply 
sedimentary deposits metamorphosed bg igneous 
action. We will only add that this opinion is but a 
modification of that long since expressed by our 
illustrious countryman, Hutton, that granite rocks 
arc consolidated and altered sediments which have 
accumulate^ at the bottom of the ocean. 

Metallferous Wsins. In our description of the 
fissures observable in consolidated strata, we men¬ 
tioned that the great depositories of the metals are 
found in certain cavities termed metalliferous veins ; 
which are separations in the continuity of rocks, of 


a determined width, but extending indefinitely in 
length and depth, and more or less filled with me¬ 
tallic and mineral substances of a different nature 
from the masses they traverse. These natural stores 
of hidden treasures are not confined to any epoch of 
formation, nor to any tracts of country, although 
most frequent in beds that form mountain eleva¬ 
tions, and in the oldest rocks; veins of iron, cop- 
j»er, arsenic, silver, and gold, occur in tertiary 
strata. Many veins aiv fissures of mechanical ori¬ 
gin, into which metalliferous matter has been sub¬ 
limed from the effects of high temperature; but 
others have rc.sulted from an ch-ctro-chemical " se¬ 
paration, or segreg.ition, of certain mineral and 
metallic particlc.s from the mas.s of enveloping rock, 
while it wa*in a soft or fluid state, and their deter¬ 
mination to particular centres.’’ Tlie nature of 
these veins receives illustration from the nests of spar 
and mineral mailer in nqisses of trap rocks from 
Scotland, in which, as vou perceive, there was no 
possibility of the introduclion ot any foreign sub¬ 
stance from without. From the observations of M. 
Fournet, in the mines of Auvergne, it seems proba¬ 
ble that sulphiirets of iron, copp'-r, lead, zinc, 
barytes, and other minerals, have been introduced 
at different jicriods, liy electro-elieinienl uetmn, ae- 
companiedeby new fractures anil didoeations of the 
rocks, and the widening of previous fissures. 

There appear to he certain associations of me¬ 
tallic substances lu the veins; as for instance, 

^ iron and co|iper, lead and zinc, tin and copper; 
and those ores which arc combined with a similar 
base, as suijihurets, carbonates, pho.sphates, arseni- 
ates, Stc. arc commonly found together. The fol¬ 
lowing is a brief notice of the. geological distributiois: 
of a few of the chief metals. 

“ Lead. The ores of this metal are very numcMus; 
and the snlphuret, or galena, occurs in primary and 
secondary rocks. 

“ Tot—exists in veins traversing granite and 
schist; those of Cornwall have been celebrated from 
the earliest historical period. 

“ Copper —is found in primary and secondary 
rocks, af.d is often native, that is, in a pure metallic 
state; and crystallized, 

“ Gold —exists in granite and quartz rocks.' I'he 
gold f(iund in the mud .and sands of rivers (as Ithose 
grains from Ovoca in Ireland, c fflected by the late 
Earl of Chichester,) is derived frum<.li>iategruted 
rocks. 

“ Silver .—This metal is found ih transition and 
primary rocks; sometimes native an® in ores asso¬ 
ciated with arsenic, cobalt, Ike.” 

The almost universal presence of the ores of iron, 
and the infinite variety of its combinations, are well 
known. The formatiofa' of what is termed bog-iron 
ore, found in marshes and peat-bogs, is supposed to 
have been derived from the decomposition of rocks 
over which water has flowed ; but the observations 
of Ebrenberg, seem to indicate a different origin. 

Copper Ore of New Brunswick .—An illustration 
of a metallic depn.sit by the effects chemical action, 
without the agency of heat, is afforded by a singular 
formation of copper ore, Vhich occuri^ in New 
Brunswick. In b bed of lignite, which is coi'ered 
by a few feet of a^luyial soil, and rests on a con¬ 
glomerate, the precise nature oftwhjeh is^uot stated, 
occurs a nearly horizontal layer of green carbonate 
of copper, about eight inches in thickness. The ore 
'is disseminated through the lignite in the same man¬ 
ner as the metallie ores are usuiflly blended with 
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their accompanying ■vein-stones. This bed bears a 
close analogy to the modern cupreous deposits of 
Anglesea, or of some parts of Hungary and Spain, 
where, at the present time, water charged with cop¬ 
per in solution, is by the introduction of iron made 
to precipitate the former metal. From the stratum 
of lignite occurring with the copper, and the mode 
in winch the latte? is interspersed throughout the 
mass, it would ai>pear that the water in which the 
vegetable matter floated was, at the same time, 
saturated with a solution of copper, and that both 
the organic and mineral substances subsided to the 
bottom together, and formed the. singular compound 
deposit under consideration, over which, pr.ihably 
at a .subsei^uent period, the alluvial covering was 
drifted. • 

Sajijihire, Ruly, Emerald. —Connected with the 
rhanges to which the metamorphic rocks have been 
subjected is the formation of some of those minerals, 
which, from their beauty, splendour, and use as or¬ 
naments, are termed precious-stones. The sapphire 
und oriental ruby, which are prized ne.\t to the dia- 
moiul, and almost equal that gem in hardness, are 
found in trap rocks ; and the common corundum, 
which is a .species of the .same mincra*, and the 
riner.'^d, occur in granite. 'I’he two former princi¬ 
pally consi.st of aluminus cartli; and th* supposition 
that they have bc*n formed by intense igneous ac¬ 
tion, is not only probable, but is rendered almost 
certain, by the late experiments of M. (laudin, who 
has suceeeiled in jiroilucing tictitious rubies, which, 
in every respect, resenihlc the natural gems. Thes^ 
were formed by subniitting aluiniuum, with a small 
quantity of calcined ehroniate of pota.sh, to the in¬ 
fluence of a powerful o.xy-hydrogen blow[)ipe, by 
wlueh the materials were melted into a crystalline 
iiieiSS, that jiresented, when cooled, nil the cliarac- 
tonsties of the ruby. 

Instances occur in which garnets and other cry¬ 
stals are found in slialc, when altered by contact 
with a dyke of igneous rock, though altogether 
wanting incvci’y other jmit of the bed ; a proof that 
they have been produced by the efl’ects of heat on 
those parts of the sedimentary deposits ^vhicli were 
most exposed to the influence of the erupted mas.s. 

* ( To be continned.) 

DIGNITY OF SGIIiNCE. * 

The sp^'eam which the systems composing the 
universe move, is illimitable. Were we lo attempt 
to assign its •limits, what could we iiiiagiiie to be 
beyond ? The number of worlds is infinitely 
great; ii is inexpressible, indeed, by numbers. 
A ray of light traverses 180,000 miles m a second 
of tune. A year comprises millions of seconds, 
yettlure are fixed stars lo immeasurably distant 
ih.it their light would lequire billions of years to 
reach ouf eyes. We arc acquainted with animals 
possessing teeth and organs of motion and diges¬ 
tion, which .are wholly invisihlc to the naked eye, 
Other animals exist, which, if measureable, w'ould 
be found majjy thousands of times smaller, which, 
nevertheless, possess the same apparatus. These 
creatures, in the sanv mantirr as the larger ani¬ 
mals, take nourishment, and are propagateil by 
means of ova which must, consequently, be again, 
many hundreds of times ansHler than their own 
bodies. • It is- only because our organs of vision 
are j|npcrf<Jct fbat we do not perceive creatures a 
million times smaller than these. 

What variety, and what infinite gradations do 
the constituents of our globe present to us in their 


properties and their conditions! There are bodies 
which arc twenty times heavier than an equal 
volume of water, there are others which are ten 
thousand times lighter, the ultiipate particles of 
which cannot be seen by the most powerful micro¬ 
scopes. Finally, we have in light---tliat wonder¬ 
ful messenger which brings us daily intelligence of 
the continued existence of numberless worlds,—- 
the cxpreasioi^ of an immaterial essence which nc^ 
longer obeys the laws of gravitation, and yet 
manifests itself to our senses by innumerable 
effects. Even the light of the sun—with the ar¬ 
rival of which, upon the earth, inanimate nature 
receives life and motion—wc cleave asunder into 
rays which, without any power of illumination, 
pioducc the most important alterations and decom¬ 
positions in organic nature. Wc separate from 
liglit certain rays, which exhibit among them¬ 
selves a diversity as great as exists amongst co¬ 
lours. But nowhere do we observe either a be¬ 
ginning or an end. The human mind perceives in 
nature no limit either above or below itself, and in 
this infinity,-—scarcely conceivable since it is in 
both directions unfathumable by human power,-— 
not one drop of water falls to the ground, not one 
particle of dust changes its place, w'ithout com¬ 
pulsion. Nowhere beyond the sphere of his own 
being does man perceive a conscious will; he secs 
cvcrytliing around him bound in the chains of in- 
invariable, immutable fixed laws. Within himsolt 
alone he recognises a something which may govern 
these elleets, a will winch has the power to rule 
over all natural laws, a spirit which, in its mani¬ 
festations, IS independent of these natural powers, 
and winch, when ic is m its conceivable perfection, 
is subject only to its own laws. 

The mere empirical knowledge of nature forces 
upon us, irrestibly, the conviction that thissome- 
thing witliir^ us is not the limiti beyond which 
there c.\ists notliing similar or more perfect. 'Ibc 
inferior gradations only of this something are ac¬ 
cessible to our powers of perception. And this 
conviction, like every other truth in inductive na¬ 
tural investigation, afiirras the cxistenca of a 
Jijgher, indeed of an infinitely exalted Being, to 
contemplate and to comprehend whom our senses 
arc too feeble, and of whom, in his greatness and 
suUftmity, wc can only form some conception by 
the highest cultivation of every faculty of our 
minds. 

The knowledge of natuie furnishes us with the 
most cfiectual means of advancing our intellec¬ 
tual powers to tins degree of perfection. 

The history of philosophy informs us that the 
wisest men, the most profound thipkers of anti¬ 
quity, and, indeed, of all ages, considered the in¬ 
sight into the essence of natural phenomena, the 
acquaintance witli natural laws, as an indispensa¬ 
ble means for cultivating the mind. The study of 
external nature,---phys:cs—constituted a part of 
philosophy. .Science renders tlic powers of nature 
the servants of man, whilst empiricism subjects 
man to tlieir service. The empiric, placing him¬ 
self on a level with an inferior or unconscious 
being, employs but a small portion of his power 
for the advantantage of society. He permits ef¬ 
fects to govern his will, whilst, by a true insight 
into tlicir hidden connections, he ^ight govern 
them. • 

The pertinence of these remarks will appSar to 
you when 1 attempt to explain one of the most 
remarkable laws which lies at the foundation of 
modern Chemistry. 
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li’. tolhp I'OTtip.irafivp anatomist, a small frag- 
ini'nt of Ijoni'f a tiiotli, Servos as a volume from 
hIiicIi lie c, 111 relate to us the history of a being 
belonging to a i*:ist world, describe its size and 
shape, point out to us the medium in winch it 
bre.ithed and lived, and demonstrate to ns of what 
Its nouri.slimcnt consisted, whether animal or ve¬ 
getable, and its organsof motion-—all this might 
*10 supposed to be the mere cication<bf a lawless 
imagination, if this small fragment of bone, tins 
tooth, owed Its form and constitution to mere 
chance. But tlie anatomist may safely assert ail 
this as a reality, because every particle owes its 
form to definite laws, and because, when the form 
ot a part is once known, it indicates the mode of 
construction of the whole. 

It may not appear less wonderful to many that 
Ihe eheinist should he able, wlien he ktiows the 
proportion m which any siogle substance unites 
with another substance, to conclude and assign 
the exact proportion in which the former will 
unite with all other hodiits whatever. 

The discovery of these laws, to which all the 
processes comprising number and mcasuie are 
subordinate, in organic as well as in inorganic 
nature, .and which regulate and govern all chemi¬ 
cal actions, IS .icknowledged to bu the most impor¬ 
tant aciiuisitiou of the present century, and the 
most productive in its results.— Liehig. 

GILDING. 

SoMi! knowledge of the nature of this kind of orna¬ 
mental work, and the processes employed in produc¬ 
ing it, IS necessary, with a viei^ to prc.scrve it in a 
proper manner, and to prevent its being damaged 
by wrong treatment. Gilding, in general, may be 
dc-scribed as the art of covering certain substances 
with gold, cither in very thin leaves, in |»owder, or 
ill ainalgaiii by ijuiek.silvcr, according lb the material 
Id which it is applied, and to the objeit in view. 
Wood, leather, paper, and similar subst.iuces, arc 
gilt by fastening on leaves of gold by menus of some 
("■inent: but metals arc gilt chiefly by a chemical 
process, called amalgamation ; or, .as has lately bgen 
tliscovercd, by the action of galvanism. Gilding on 
wood is the mo«t general, hut used for various 
niorldiiigs and ornaments iit apartments, ai^ on 
articles of furniture, as chairs, jiieture frames, iSjc. 
Gold has not only the adv.uiliige of a rich colour and 
splendid lustre, but also that of luialtcrability in the 
air, retaining its metallic appearance and licanty in 
all weathers, and for -'n indefinite length of time, 
which is owing to its property of not rusting or o\i- 
diting by the,.ordinary causes. Its gre-it v'hIup ami 
(luetility led the ancients, as well as the moderns, to 
extend it into very thin leaves, for the purpose of 
applyinir it to the surfaces of other bodies, so as to 
imitate the solid metal; and it is astonishing to what 
a degree of thinness gold is extended by the gold¬ 
beater. The gold for this purpose must be very 
pure, and it is hammered out, or beat, after it has 
been rolled out a.s thin ns paper, by being put be¬ 
tween the leaves of a book of pnrelimeiit and e.x- 
ircmely thin -Uins, called gold-beaters’ skin ; the 
book i.s then laid upon a block of marble, and beat 
with a lie.avy hammer. When the leaves of gold are 
e.xtended to' the fgU size of the book, they are di- 
vidgjl, and e,iich portion is plax-ed between the leaves 
of another book which is hammered as before. This 
proces.s is eontinued till the requisite thinness is ac¬ 
quired, The thinness of gold leaf is quite surpiis- 
|ng i it has been t ilculatcd that it does not c.xteed 
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wood, c.iiled oil gold, cannot be burnished, and is 
always of the natural colour of unwrought gold. 
It has the advantage that it may be washed and 
cleaned with water, which biirnislicd gold never can. 
It is often used for [lietuR- frames, parts pf furni¬ 
ture, and mouldings of apartmenf/i j as it stands the 
weather, it is also cmpIo 5 'ed for out-door work. 
To gild in oil, the wood after being ju-operly 
smoothed, is covered with a coat of what is termed 
gold .size made of drying linseed oil, mixed with 
yellow ochre. When this has become so dry as to 
adhere lo the fingers without soiling them, or is 
tacky, as the gilder exjiresses it, the gold leaf i.s 
laid on with great care and dexterity, and ]ires.scd 
down with some cotton wool. Any places that have 
been missed are covered with small pieces of gold 
leaf, and whin the whole is quite dry, the ragged 
bits are rubbed off with the cotton. This is by f.:r 
the easiest inode of gilding ■ any other ni<-tidhe leaves 
may be a]iplied in a similar manner. Bale leaf gold 
has a greenish yellow colour, and is an alloy of gold 
with silver. Dutch gold, which is brought from 
Holland, is in fact only copper leaf colloiired yellow 
by the fumes of zinc It is much cheaper than true 
gold leaf, and is very ii-eful wberi' large ipnatitics 
of gilding lire wanted in places wliere it can ho 
defended from the weather, by Being covered with 
varm.i^i; hut it changes colour if e.xifri-cd to moi'-tiiro 
It is only a cheap substitute for true gilding, useful 
.where durability is not required, and i.s that which 
is used so jirofuscly at prcsciil in our paper hangings. 
Silver leaf is prepared in the same manniT as that 
of gold, but it is liable to tarnish, except it he well^ 
secured by varnish. 

If covered vvilh a transparent yollcnv varnixin it 
has much tlie appc.arance of gold. .Tapainiei s’ i^uU 
iiig is whiTc ornaments are drawn in gold iqion 
japanned work, and is often .seen in folding seiacns 
luid cabinets, ttc. The ornaments arc formed by a 
camels’ hair pencil, with jiipiiimcrs' gold size, 
made liy boiling linseed oil with gum nnimi, and a 
little verinillinn. When the size is nearly dry, gold 
jiowder tr gold leaf is applied. It is to be iindir- 
stood, that in all eases wlieic gold has be'-ti liv.'sl on 
by means of linseed oil, it will bear being washed 
wilhoiif coming off. Biirnislicd, or water gilding 
is much more difficult; and as it eanmjt bear being 
wetted, is only fit for work to be always k^pt within 
doors. Kor this- method of gildiiiy, the wood is 
first covered with four or live coal s (}f whiting and 
size; and that the gil.liiig should he pel feet, it is 
necessary that there should he a .sufficient body of 
whiting. W'ben these arc dry, they are laid over 
w th a co.it of gold size, made of Arinciii.an hole, a 
little wax, and some parchment size. When the 
size is dry, a poitiori of the surface is wotted jilenti- 
fully with clear water and .a soft brush, and a leaf of 
gold i.s dexterously applied, .so .as .ahiiost to float on 
the water, when it instantly settles down and adheres 
to the size. Great care must be-takgn not to suffer 
any of the w.iter to come over the gold, or a stain 
will be )iroduced. When the whole is covered with 
gold leaf, the effeet is what the gilders call wa/t, or 
the natural colour of gold not burnished. 'Such 
parts as are reqiiit-ed' to he burnished are rubbe«l 
over with a burnishing tool of Agate. Ornaments 
c.xeciited partly matt, and partly burnished,,4iave .a 
(•cry rich effect, which is seen in most picture 
frames. „ 

W’e have stated that burnished gilding cannot be 
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'lc.\necl with wtiter though oil gold may; but the 
natt portion of water gilding is so like oil gold as 
.not to be distinguished by an inexperienced eye! 
and it may be very desirable to know, in that case, 
by which of the two proeesaea it has been executed, 
with a veiw to cleaning it when soiled by dies or 
otherwise. This may be asccrtniued by observing in 
some crack or crevice wether the gold is laid on a 
coat of whiting ; and if there be no other method, a 
small scratch with a knife may be made in some uD' 
important part to nsoertain the faet. On account of 
the imimssibility of washing water gilding without 
iiijury, it is necessary to take great care to protect 
It from dies, or other causes of soiling it, particulaily 
in the summer season, by covering it over with some 
fabric of threads woven like a very fine not, as it is 
observed that dies instinctively avoid any thing in the 
8lia|)e of a net. Frames winch have lieen executed 
in water gilding arc sometimes rerjuired to be regilt; 
tins cannot be done without taking od’ the whole of 
tlie whiting, and cominenuiiig the proeesss again 
which is expensive. When tins is done, the frames 
may he either re-gilt in th(' water or in tlie oil man¬ 
ner ; and us the last is iruelithe cheapest, it is some¬ 
times preferred. \\'e have observed that oil gilding 
cannot hgibnrnished. 

THE COTTOK PLANT AND ITS 
CU.LTT VATION. • 

(Cnntinued from patje .1.11.) 

.So far indeed from agreeing with Mr. Piddingtnn 
in deprecating the use of eominon salt (muriate of 
soda or chloride of soiliniii) as a manure for the 
entton plant. I believe it will be found to be one 
o^ the most useful that can be employed in its eul- 
tivatiun, and 1 would mo.st earnestly urge upon 
every^-ultivator to give it a fair and careful trial. 

I have seen eoinmon salt employed too generally 
and sni-eessfully m England, to come to any hasty 
ronelusion that there is a single croji in India which 
is ineipable of being beiielitted by it.s applications. 
Let it be remhered tliat tliLs manure destroys pieda- 
tory vermin, alistraets moisture from the atmosphere, 
tluis tending to keeji the soil regularly nioisk; pro¬ 
motes yie decay of stubborn vegetable remains in 
the soil, being antiseptic only when jiresent in large 
quantities, and that it acts a.s a gentle stiiiiulqpt to 
the plant, promoting its health. 

I am iiolBilifveii to adx oeate the employment of 
common salt as j m.anure for the cotton crop upon 
eoiiclu.sions drawn from tliese general prineiplcs 
alone, for we have direct and satisfactory testi¬ 
mony upon the subject. 

Mr liohnbroke says that in Demerara tlie British 
settlers found that the cotton plantations succeeded 
better on the sca-coast than on the hank.s of the 
river, a supetlority which he attributed to its con¬ 
taining more nommon salt. This opinion that salt 
promotes the growth of the cotton plant is also ex- 
]>resscd in the third report of the African Institu¬ 
tion, it being stated positively tliat the saline air of 
the sea-shore, though generally destructive to the 
coffee plant, is favourabl| to the cotton. 

Mr. Bernard Metcalf, remarking upon the cot¬ 
tons of India, observes, “ that the Georgia, Sea- 
island, Surinam, and Demerarit ccAtim pl.ants are all 
grown on <the .border of the sea, and the prime 
qnalitie| only so far inland as the influence of the 
sea-air and tide waters extend.” I 

This fondness of the cotton plant for maratime *1 
places has been o^erved also in other parts of the ' 


world, for Mr. Bruce, who resided many years iu 
Persia, states, that the cotton was always fine in 
proportion as it was grown nearer to the sea. 

It might be objected that the benefit the cotton- 
plant derives from the vicioity of the sen arises 
possibly from some other cause than the saline 
matter thence obtained, but such surmise is re¬ 
butted by the results of direct experiments. 

A report published iu 1827, by tlie Hon. Mr. 
Scabro.tke, corresponding Secretary of tiie Agricul¬ 
tural Society of St. John’s, South Carolina, seems 
to put be\ ond dispute the importancef nut to say the 
absolute necessity, of using common salt as a ma¬ 
nure, if a superior stapled cotton is desired. His 
researches were esiiecisily directed to ascertain tlie 
cause of the fineness of the Sea-island cotton, and 
the conclusion to which these researches led him 
was, that soff mud, the almost sole manure used by 
the best planters, was a principle cause of the snjie- 
riority. •• This manure,” nbserves Mr. Seabrooke, 
” is known to impart a healthful actiou to the cot¬ 
ton-plant, inducing it rapidly to mature its produce, 
and giving it a staple at once strong and silky.” 
One of his relatives, by steadfastly adhering to the 
a))plication of soft mud, literally converti'd a barren 
waste to a soil as fruitful as any of which Edisto 
Island can boost. 

Cajitain B. Bailey, a member of the before-named 
Agricultural Society, demonstrated that one bushel 
of sale, added to sLxty bushels of compost, and 
spread upon the soil of a cotton plantation, improves 
*must decidedly the quantum and quality of the crop. 

This testimony, sustaining the legitimate conclu- 
.sions dcducible from scientific considerations, must 
justify my urging the importance of attending to the 
merits, and testing carefully the (tfccts of one of the 
(■heB])e,st of manures—cheap, Irom the small quan¬ 
tity required to^ higgah ; for / believe that half a 
ninund will be found Hiitficicrit, and the most bene¬ 
ficial time of applying it (by hand broad-cast) just 
before sowing the seed. 

Let its value be tested fairly; part of the plan¬ 
tation being salted, and part left untreated. Let the 
produce of an equal number of shrubs on each be 
brought separately to the scale and to the merchant, 
and lel^ these decide th| question. Let no one be 
deceived by that suggestion of idleness, " I can see 
no difTerencefor I would impress upon all flic re¬ 
sult of my own experience, and that of a hundred 
others, that common salt promote* the development 
of the parts of fructiflcuhon, and rarely or never 
increases the luxttrianee (f the plant. These are 
precisely the contingencies desirable to be obtained 
for the cotton shrub, and I would conclude this head 
of my subject by suggesting as probable, that the 
use of salt as a manure will enable the Sea-Eland 
cotton to be cultivated in inland districts. 

It is said that gypsum (sulphate of lime) may be 
used with success as a manure to cotton-lands, nut 
near the sea. Lands so situated usually contain a 
minute proportion of this earthy salt. It [lerhaps, 
therefore, acts beneficially by entering into the con¬ 
stitution of the plant, as it does into that of clover 
and of lucerne; crops, which have been ascertained 
in England never to succeed well on soils in which 
this salt could not be detected. 

Preparation of Soil before Soteiny .—No ground 
ihould be cropped with two successive growtbssof 
sottou, as the produce of the second is always 
inferior to the first, both in quantity and quality. 
This rule applies whether the plants remain in 
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production only one or more seasons. Following 
and cropping alternately is recommended by some 
planters ; but this is certainly an unnessarily lo.sing 
system, for if an intermediate crop of any kind is 
grown, especially if manure is given, and a strictly 
dean husbandry followed, the succeeding crop of 
cotton has never be known to be injured; but, on 
the contrary, rather improved. 

In the south-western parts of Mysore they culti¬ 
vate cotton in succession to millet. As soon as tbe 
millet is harvested, about the autumnal equinox, 
they immediately plough the field, and endeavour 
to cleanse it more etfeetually by hoeing it twice 
with the euntai/ or bullock hoe. Manure is then 
put upon the field, which, after the first rain, is 
again ploughed. 

In Bundelcund, land which has borne a winter 
crop is usually selected for cotton the following 
year, and the seed appears to be sown upon it with¬ 
out even the previous preparation of ploughing. 

In other parts of India, although this jirevious 
preparation is not quite so neglected, yet, in no 
district, is it sufficiently attended to. The cotton- 
plant roots deep, and never succeeds in any soil not 
jiermittiiig the ready extension of its rmliele fibres. 
This circumstance deeide-s the importance of having 
it brought to a deep and fine tilth before the seed is 
sown. A Bombay Government Report of 1811 
states, that in Georgia and Carolina, incessant labour 
is bestowed in jdoughing, harrowing, trenching, 
and hoeing the cotton-fields. 

This is confirmed by Captain Basil Hall from' 
actual observation in Georgia—“ The prepar.ition 
of cotton-land,” to use his own words, “requires 
most p.'irticular attention; it must be repe.itedly 
ploughed, and frequently harrowed, say twice or 
thrice, until it is fully pulverised.” 

The Committee, reporting on the experiments 
made at Akra farm, arc very particular in enforcing 
this preliminai 7 cultivation. The succi ss, they say, 
of a good crop, will depend upon th<^ land being 
dug to a sullicient depth ; if less than eighteen 
inches, the tap-root, which is exceedingly delicate, 
ond extending nearly that length, becomes obstructed, 
and the growth of the plant is checked. 

Choice qf Seed .—The fmployment of sfpd, pos¬ 
sessing its full vegetative power, is a considert tion 
of primary importance, whatever may be the crop 
under cultivation ; but where the seeds are of an 
oleaginous nature, as is the case with those of cot¬ 
ton, even extra caution is required, on account of 
the facility with which their germinating power is 
injured and destroyed. 

Upon tins point there are many particulars re¬ 
quiring attention. The seed ought to be selected 
from tlie mo.it pcrfei’t early stalks, produced on the 
best soil. Mr. Seabrooke odds, “ that frequent 
change of soil and situation is indispensable to sus¬ 
tain the quality of the cotton produced by any par¬ 
ticular kind of seed ; and employing mixed and bad 
seed is the origin of the indifferent quality of the 
produce of many countries. Thai, which is intended 
for sowing should be known to 'be new, and ought 
to be well cleaned previously to sowing. At Surat, 
this is effected by rubbing it over a kind of sieve, 
called a cod, the bottom of which is made of close 
and tight^y-strusig coir. The refuse cotton, and a 
great many of the light seeds, are left upon tbe 
coir, and tbe good seed falls through. But it is 
best, in order to secure the employment of none but' 
perfect heavy seeds, to put the whole into water 


just previously to sowing, and reject those which 
float upon the sufacc.” 

The quantity of seed employed per biggah varies 
considerably.—In Surat, 3 seers are sown upon a 
biggah ; in Poorneab, 10 seers on a biggah, equal 
to 3,()00 square yards; in the Hooab, 5 seers on a 
biggah, containing 2,800 square yards. Pierce 
Butler, Esq., a successful cuftivator in the Georgian 
Island, St. Simon’s, says “ that a bushel of seed is 
required for an acre.” 

No particular quantity need, however, be assigned, 
because, if the best mode of sowing is adopted, 
drills will be made at eight feet apart throughout 
the field, and the seed inserted in them at ilwee 
inches distance. 

Time for Sowing .—The Committee, who reported 
upon the causes of the failure of the Akra farm, in¬ 
cluded amongst them “ positive ignorance of the 
proper season for sowing j” and, os a more fatal 
mistake cannot occur than that of performing this 
operation at a wrong period of the year, it may be 
well to accord those months which have been .se¬ 
lected by the most skilful cultivators. 

Mr. Hughes, already mentioned as a grower of 
Bourbon cotton, at Tiiiivelly, says, “ that there, if 
the seed can be got into the ground in t^eptember, 
the youxg plant may be able to resist the continue'' 
wet of a heavy monsoon ; kut little is g.iined by 
s^^ing in fictober, November, and December, un¬ 
less the land is very high, dry, and free from weeds. 
The clear interval of these months, esjiecially early 
in October, answer well lor transplanting, and the 
first week of January very well, in general, both 
for sowing and tran.splanting.” 

Mr. Glider, who has also cultivated the Bourifoti 
cotton successfully at Guzerat, sowed at the cud ot 
J uly, after the heavy rams had ceased. • 

lu America, Captain Hall says, “the sowing is 
performed from the beginning of April to the ICtli 
of May. 

In Central India, Baboo Radhakant Deb relates 
that the sowing is performed “ during the month 
Ansar (from mid-June to mid-July), or when the 
sun enters the sign of Gemini.” 

In the Dooab and Bundelcund, Mr. Vincent says, 
“ the seed is committed to the ground immediately 
afte,' the first heavy showers at the end of June, or 
beginning of July. 

In Buniiah the seed is sown in tlie beginning of 
the rains in April or May. ^ 

In the vicinity of Dacca the sowing is performed 
in October and November. 

In the district of Poorneab the seeii-time is March 
and April. 

The object to be kept in view is to have the 
blossoming and harve.st-timc during the dry season, 
because heavy rains at such periods ,pf tbe plant’s 
growth are fatal, both to the quantity and quality 
of the production. 

Sowing .—^Thc best mode of arranging (be hind 
for the growth of the cotton-plant is by dividing it 
into fiat beds at least four feet wifie for the smaller 
kinds, separated from each other by alleys about 
eighteen inches broad. I’he seed being sown in a 
single row down the centre of each bed affords a 
space of five ami aJialf feet between each two r<i\\s. 

For the larger kinds, as the C..,acv(ninaium, the 
Bourbon, &c., the bed should be seven ^eet wide. 
Mr. Hughes, so often before mentioned, says that 
tbe rows ought to be eight feet anart, aud the plants 
thinned in the rows to the saW distance. The 
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facility for ploughing ai»d hoeing is so gi'eat, besides 
the great advantage of a free circulation of air, that 
Mr. 11. particularly insists on this method, espe- 
riully as he knows that too close planting is a 
cumruoii mistake. 

In Mysore the rows are made two feet apart, and 
even in some districts of Ameiit’a the intervals are 
only three or four fc«/ apart; but if there be any 
increase of quantity obtained by this crowded cul- 
ture, it is certainly at the expense of quality ; and 
loss is insured by the unnecessary exhaustion of 
the soil by superfluous plants, and the operations 
of hoeing, tkc., are extremely retarded. 

The best mode of sowing is by opening a drill 
down the centre of each bed by means of a hoe, 
which ensures that the seed shall be buried at a re¬ 
gular, and not too great a depth. The depth should 
not be more than one inch or one inch and a half. 

Th^ seed may be strewed by hand along the drills, 
about three inches apart, and the earth immediately 
drawn over it by the hoe. In Mysore, they use a 
thorny bush for the purpose. 

In some ])arts of America, they open a row of 
holes with the h(f about a foot ajiart, .sprinkling a 
handful of seed in each ; and in Burinah they adopt 
the still more slovenly mode of sowing broad¬ 
cast. * ^ 

Preparation of thi» Seed .—I have already noticed 
that, in llurtnah, the seed is washed before it is 
sown ; but ns -I am not aware that the cotton plant 
is liabtc to the attack of any jiarasiticul plant, 1 do 
not sec that this operation can be of any beiicht be¬ 
yond removing the seeds which arc light and im¬ 
perfect. 

•in central India tliey wet the seed, and then roll 
it in ))owdercd cow-dung, waiting until the seed is 
neailj dry before they commit it to the ground. 

About Dacca they merely wet the seed for a few 
minutes before it is sown; but in Bengal they fre¬ 
quently do not sow it until, by keeping it moist, it 
begins to gerniinate. 

Dr. Anderson tried all these modes, as well as the 
mixing of various composts with the seed, but could 
not perceive that there was any difference^ in the 
size or strength of the young plants. 

Mixing Crops. —Mr. Gilder, who made some 
successful experiments in cultivating Bourbog cot- . 
tun in Guzerut, during the year 1816, grew with it 
bejarce, sovn^n drills as usual, at the same time. 
Indian ourn is s^ilarly mixed with the cotton crop 
ill the Isle of Bourbon, being held to shelter the, 
tender plants from the sun. Mr. Gilder found the 
bejarce to answer the same purpose ; and he says it 
ought to pay the expense of rent and cultivation the 
first season, during which thi^cotton plant yields no¬ 
thing. 

In Burmaih they sow brinjalls and other culinary 
vegetables with the cotton; and in Bundelcund, 
either urbur, tillil, or motee, are similarly mixed 
with it. Indeed, it may be considered as the general 
practice, but tl^is universality is no justification; 
and, after some years experience in cultivating 
plants, I have never j^t found two crops which 
could be grown together without one interfering 
with <!he operations that might be usefully performed 
tS the other, or being in some bthir way prejudicial. 
In India, iteithek* Itod nor labor are so dear as to 
render at desirable in an economical point of view. 
The plea of sheltering tlie cotton plants will bo, 
found invalid, fo£ tlie shelter has a more than equi- , 


valent drawback by rendering the plants weak and 
spindled. 

After-culture .—^The after-culture consists chiefly 
in hoeing and stirring the soil, not only for the pur¬ 
pose of extirpating the weeds, but to pulverise the 
surface, so as to facilitate the penetration of the air, 
and the absorption from it of moisture by the soU. 
This is particularly beneficial in the dryest periods 
of the year, when, as is not generally known, the 
atmosphere is safhrated with moisture. 

The si-edlings make their appearance in three or 
four days after the seed has been sown, and in two 
or three more develop two leaves. The thinning 
and weeding may then at once be commenced, this 
being at first carefully done by hand, for the young 
plants are very tender and easily injured. Mr. 
Butler, who has been more than once mentioned as 
a distinguished cultivator in the Island of St. Si¬ 
mon’s, Georgia, recommends that the hoeing should 
be repeated at least once every twelve days until the 
plants flower, or even until tliey pod, if the ground 
is foul. 

At such hoeing the thinning must be also attended 
to, which must be done moderately until the third 
hoeing; the plants will then be out of danger from 
the worms, and large enough to bear the drought. 

In Mysore Dr. Buchanan found that the native 
cultivators performed tlie hoeing even still more fre¬ 
quently, drawing the cuntay or bullock-hoe between 
the rows once in every eight days, until the cotton 
was ripe. 

, The thinning should keep pace with the growth 
of the plants, and when they have attained the 
height of three feet apart, or whatever less distance 
may be determined, but the greater the interval the 
better. 

Suckers thrown up about the root must be re¬ 
moved as formed. 

Pruning is adriseable, if done with judgment. 

Mr. Butler says that the Sea Island cotton re¬ 
quires not only the suckers to be removed, but, if 
the plants are vigorous, to have their tops pinched 
off once or twice, 

Mr. N. Savi goes so ftr as to say that all who 
understand the cultivation of the Seychelles and 
Bourbon cotton, agree that to make them produce a 
fine quality of down, th^y should not be allowed to 
grow higher than three feet, which may be effected 
by cutting off the tender tops of the stems as soon 
as first blossoms appear. This causes them to 
spread wide in the their horizontal growth. 

Mr. Higgins, fayiescribing the cultivation of Up¬ 
land Georgia coqjjp Allahabad, says that “ top¬ 
ping ,may or may not be resorted to; it may 
strengthen the plant, but I think it biakes them 
later in bearing.” 

Mr. Hughes, who has, as before mentioned, cul¬ 
tivated the Bourbon cotton so successfully at Tini- 
velly, prunes this shrub twice in the year, the first 
and principal as soon as the heavy rains have passed 
away, that is ftorn the 15th to the Slat of Decem¬ 
ber, when the shrub is cut down, generally to two 
feet high and two feet wide, only the firm wood be¬ 
ing left with tlie strong white and brown bark. In 
the fine days of January the plantation is ploughed 
thoroughly three or four times. In less than two 
months the whole is again in the fipest foliage 
and fnll blossom, and continnes l|n full bearinK all 
the mouths of March, April, and May. A grod 
many pods still remain in June, early in which 
month a second pruning is practised of the long, 
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straggling, twisted, soft shoots, with diminutive 
pods. Good produce is yielded from July to Sep¬ 
tember, unless the plants receive damage in these 
months of rain. 

In Persia, after the crop is gathered, and the 
leaves fed off by sheep, the poor women are allowed 
to break the ehrubs down close for firewood. The 
stumps shoot out again os luxuriantly as ever, when 
the season returns. ^ 

Transplanting .—If any vacancies occur in the 
rows whilst the plants are young, these may be suc¬ 
cessfully filled up by removing to these places some 
of the plants from situations where they may be 
growing too thickly; it is not a practice to be com¬ 
mended, as it renders the plants at least a fortnight 
later in coming into production. 

Watering .—Although the cotton plant requires a 
light silicious soil, and is destroyed by water re¬ 
maining stagnant around it, yet excessive dryness of 
soil is to be avoided. It may even be flooded with 
advantage, ])rovided the water is allowed to flow off 
quickly again. 

To preserve the soil in a due state of moisture, 
considerable attention is requisite daring every pe¬ 
riod of the plant’s growth, 'f he object is to keep it 
soft and damp, so as to allow the free extension of 
the roots, but at the same time to avoid having the 
texture saturated with wet; and, much more, never 
to have so great an excess as to suffer the water to 
stand in pools upon the surface. The same precau¬ 
tion is requisite at the time of sowing; for water in 
excess at that time either induces the total decay of« 
the seed, or causes its germination to be weak and 
unhealthy: When the shrubs are well grown and 
strong, which they are by the end of October, they 
seldom require more moisture than they acquire 
from the heavy dews which then accompany the cold 
weather. This, however, is not the case if the 
weather be dry. Particular attenfton to this point 
is requisite during the blossoming time. 

The flower-buds appear in November, and in the 
course of five days the blossom is fully open. The 
flower falls off after being expanded about four days, 
leaving the pod apparent. Bright weather and 
heavy dews are to be desired during the blossoming: 
rain at that time destroys the crop. The pod re¬ 
quires about four Weeks for ripening, this peKod be¬ 
ing curtailed or extended in proportion to the heavi¬ 
ness of the dews and brightness of the sunshine at 
the season. A deficiency of either, delays the ripen¬ 
ing. If the dews are. particularly light, a gentle 
watering may with advantage b^fecasionally given. 
In Peru and Egypt the irrigaBh of this crop is 
most carcf^ly attended to, and toe results are pro¬ 
portionately beneficial. 

(To be continued.) 

VARIETIES. 

Bathe heated by Gas —Dr. Pyfe suggests, that 
where a bath is required in a bed-room, it may 
easily be heated by gas, by attaching a flexible pipe 
to a tube in the room, so that it will supply from 
30 to 40 feet of gas per hour; six rose-jet burners, 
16 holes each, will be suflicient. In his trials. Dr. 
Fyfe used a bath, in which were put 24 gallons of 
water at 50°; beneath the bath and a little from 
it, there rras passed a tube of about two inches 
diameter, with rose-jet burners attached to it. 
TAie gas was kindled, and in three quarters of an 
hour, the Water was brought to 100°; gas oon- 
Bum^, 17 feet; cost, nearly twopence. 


American Clocks .—A correspondent of the Hart-, 
ford Journal, from Bristol, writes : “ The amount 
of capital employed in this branch alone is some 
three or four hundred thousand dollars, and the 
business gives employment to nearly four hundred 
mechanics. The manufacture of clocks has great¬ 
ly increased within the last five years although for 
fifteen years prior probably vne million were made 
and profitably disposed of. We have every facility 
for manufacturing, and the vast improvements rc- 
(sently effected in machinery have done wonders for 
the business. The divison of labour is well under¬ 
stood, and carried out to a nicety, otherwise it would 
be impossible to manufacture and afford brass ma¬ 
hogany cased clocks for the low price of three, 
four, or five dollars each, which is now done. Mora 
than ten thousand have been sent to England alone 
within the last eighteen months. ” 

Sheep Roiling. —Mr. King’s establishment at 
Maitland, Sydney, ia now in fnll operation, about 
14 tons of tallow from i herd of bullocks having 
been obtained. There arc three large boilers, e.ieh 
of which will contain 10 bullocks, or about 100 
sheep, so that a very large quan#ty of tallow will 
be made every week. If there is a fnll supply of 
cattle, and sheep, about 2.'> tons of tallow will be 
produced every week. Being in a large f.iwn like 
Maitland*, there is a market for the hind-quarters of 
the bullocks, which contain the least fat, but have 
the best joints of meat, and are 'therefore preferred 
by the retail butchers. Mr. King is making pre¬ 
parations for adding a steam-apparatus to his es¬ 
tablishment, when he will be able, should it be re¬ 
quired, to melt double the quantity of cattle he can 
at present. A good bullock will at the prese^’t 
prices produce nearly twice as much when melti J 
into tallow, as if brought to Sydney and sold^o the 
butchers. We think the melting question is now 
about to have a fair trial, and we have no doubt 
that j£l00,000 worth of tallow will be exported 
from this colony, between April, 1844, and March, 
1845 ; and unless sheep should rise to a high price, 
which is by no means probable, we have no iloubt 
that henceforth we should have an annual export of 
tallowAo quite that amount. 

Action of weak acids on Electro-plated Vn‘>ssels — 
Mr. Warrington asserts that copper vessels, such as 
sauetpans, extract-pans, Ac silvered by the electro¬ 
type process, are acted upon by weak^acids, as lemon 
juice or vinegar, if allowed to remain iff them for a 
short time. This, he says, must arise front the de¬ 
posited silver being so porous as tofllow the acids to 
permeate its substance, and the action is most likely 
assisted by the formation of a galvanic current. 

Cure for the sting of a Wasp .—When stung by 
wasp, suck the wourded part, if practicable, and 
then rub some drops of hartshorn into it, and the 
inflammation will be abated, if not prevented, or rub 
the part with the washerwoman’s blue bag, so as to 
rub a little into the wound before the swelling closes 
it up. This applied in time gives instant relief, we 
hive heard chalk will do, and it isipossible that it is 
the chalk used in the stone-blue that effects the cure, 
but we have the best proofiofthe eificacy of the blue, 
bag which is generally already wet, for being stung 
twice within the hour, an old cottager appfied the 
bag, rubbing it i^elf for half a minute, the redout 
sting was cured so completely! that w6 did not feel 
the hurt, the other had swelled as lar§e as half 
an egg, and the bag had but little if it had any 
effect. t 



THE MAGAZINE OF SCIENCE. 









































346 


THE MAGAZINE OF SCIENCE. 


CAMERA OBSCURA COPYING MACHINE. 
Mr. W. E. Newton, of Chancery lane, civil en» 
gineer, has lately obtained a patent for improve¬ 
ments in machinery or apparatus for facilitating 
and copying of designs, drawings, and etchings of 
all kinds, cither of the original size, or upon an 
enlarged or reduced scale. 

This invention is said to consist in a new ap- 
, plication of the camera obscura, iij the construc¬ 
tion of which it will be necessary that the frame 
containing the design to be copied should have a 
backward and forwani, and also a vertical and 
horizontal movement: and, lastly, that part of 
the apparatus containing the lens should be capa¬ 
ble of being raised or lowered ; the annexed en¬ 
graving, W'hicli is an elevation of one side of the 
nachinc, will suflice to give our re.iders a clear 
idea of the invention, a a shows the frame work 
of the machine, which is about 9 feet high, this 
frame supports a horizontal frame A, w'hich is sus¬ 
pended by cords and weights c e, in such manner 
as to be capable of being raised and lowered at 
pleasuie ; at d there are two standards, supporting 
a plate of glass d’ placed at an angle, e e is also 
another rectangular frame supi>orting a frame 
which has a movement m the direction from e to e, 
this frame is made with a feather or projection on 
the inside, which slides within a groove formed in 
another frame marked y ff, which frame moves in 
an opposite direction to the frame //, or at right 
angles to it; this frame g g, also carries a plate of 
glass t, upon which the design to be copied is 
placed: the object of these moveable frames is* 
to bring the various parts of the subject or design 
immediately below the rays of light which pass 
through the plate of glass in the manner shown by 
dotten lines, and also through a double convex lens 
fixed within a sliding tube supportc'd by the cross 
frame h h, which frame can also be raised and 
lowered by weights attached to ropes passing over 
pullies, or by other mechanical means ; the tube 
containing the lens is also capable of being ad¬ 
justed by me.ans of a rack and pinion, for the pur¬ 
pose of regulating the distance with greater nicety. 

It will, therefore, be seen that the design to be 
copied must be on varnished or transparent paper, 
which on being placed upon the plate of glass t, 
the image or a portion of the image will befthrown 
upon the table kk, upon which there is a sheet 
of paper which receives the image of the. design 
to be copied, the part suirouiuling the table being 
kept perfectly dark, so as to exclude all light but 
that which passes through the lens. 

Th's machine may also he employed for copying 
designs dyawn upon ordinary paper by making 
the frames which receive the designs capable of 
moving in such a manner that the design can be 
placed m a vertical position opposite a prism, md 
thereby made to pass through a lens, by which 
means the design can be altered to any si/c at 
pleasure. The specidcatinn also describes another 
machine constructed upon the same principles, the 
arrangement of some of th parts being some¬ 
what altered, so as to admit the light at the side,the 
foregoing machine admits the light at the top. 


VOLTAIC BATTERY. 

^ BY VA.N MELSF.N. 

The engravingseepresents an useful arrangement of 
6opper and zinc plates for a voltaic battery, the con¬ 
trivance of 5. A. Van Melsen, of Maestricht. The 
copper soldered to the zinc in each pair envelopes' 
the zinc of the following pair, so as to be exposed 


to the two surfaces of this plate, but without being 
in contact with it, It differs from Wollaston's pile, 
in having the metallic plates much nearer to each 
other ; they are only about inch apart, and are 
maintained thus by small pieces of cork iuterposeil 
between the plates of zinc and those of copper, whilst 
the plates of cojiper of the consecutive elements iii'c 
separated by squares of glas.s of the same size a.s the 
plates. All the pairs are placed in a kind of wooden 
frame carefully varnished, in which they are easily 
retained without its being necessary to attach tlieiii 
by screws to a bar of wood, as is the case in the 
Wollaston eombin:ition. This arrangement presents 
the additional advantage of greatly facilitating th*' 
taking to pieces of the elements. Tlie pairs united 
in the frarpe are at onee ioiniersed into the a.'idu- 
latcd liquid contained in the trough: the plates of 
zinc are carefully amalgamated. \’an Melsen de¬ 
scribes a battery on this plan, whieh he constructed 
for the Maestricht University, consisting of .‘>2 pairs, 
of which the plates of ziu' are fij inches wide, and 
inches high. By its means a jdatiniiin wire of 
of an inch thick, and 17^ inches long, was reduced 
to incandescence with an extraordinary brilliniicy, 
and fell into seven jiieces, at the extremities of 
which the melted metal arranged it.self into globules. 
A silver ^^;i^e Vir of an inch thick, and I.t^ inches 
Ion)!;, became iiftensely red, aii^l fell into fragments. 
An iron wire of an inch thick, and l.'ij inchi's 
long, was speedily brought to the most vivid state of 
ignition, and was reduced into four pieces, in whieh, 
in many places, tlie melted iron w,»s gathered Into 
large globules. At the period of this latter experi¬ 
ment the battery had already been a long time in 
action, and was much weakened. When tiie battei;;' 
was first excited, in order to produce a spark, the 
two slips of copper which serve as eondnctor%,'wcre 
brought into contact. The parts in contact became 
immediately soldered together, so that it was neces¬ 
sary to employ a certain effort to separate them. 

SCAGLIOLA, OR THE ART OF IMITATING 
MARBLE. 

The ^rt of manufacturing scagliola, or imitation 
marble, was well known to the ancients; although 
chiefly confined to the pure white or mumturalum 
opm, and alharum opttn, mentioned by Plinv, and 
of which tlie statnes, busts, basso-relievos, and other 
ornaments of architecture were cotnj^sed. The ce¬ 
ments of the Egyptians einjiloyed in “coating the 
walls of the tombs, and forming tl»e ground-work of 
their paintings, also partake of the ahuracter of mar¬ 
ble. In modem times the art df imitating marbles 
has been carried to a far higher state of fierfection, 
particularly in Italy, and some parts of France and 
Germany ; and the iicitations of many of the preci¬ 
ous marbles, such as sienna, brocatello, jasper, por¬ 
phyry, verde antique, Ac., exhibit ita. astonishing 
degree of beauty of perfection and finish. In Eng¬ 
land this art is comparatively unknown, having almost 
sunk into disuse in consequence of the perishable 
nature of the material, its insecur^y when employed 
as pillars having to bear a heavy super-incumbent 
weight, its liability to damage, ready absorption of 
damp, and its expense, which, although trifling when 
compared to njaible, is still much higher than is 
warranted by the nature of the material. • 

It is evident that this truly beautifhl art is open 
to great improvement, and experience tells us there 
is something wanting beyond that of mere skilful 
imitation and beauty of finish, for after all it ie sim- 
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ply lath and plaster with an exterior coating, rather 
harder, it is true, than the rest, but still incapable 
of resisting the influence of moisture or the slightest 
ejcternal violence. By the present imperfect pro¬ 
cess the plaster of seagliola work is produced by ap¬ 
plying a pap of finely-ground calcined gypsum, 
mixed with a weak^iolution of Flanders glue upon 
any figure formed of laths nailed together, or occa¬ 
sionally upon brickwork, and bestudding its surface 
while soft with splinters of spar, marble, granite, 
bits of concrete, coloured gypsum, or veins of clay 
in a semi-fluid state, llie substances employed to 
colour the spots and patches are the several ochre.*, 
boles, terra di sienna, chrome yellow, <kc. The 
surface of the column is turned smooth lyith a lathe, 
polished with stones of ditferent fincnes.s, and finished 
with soma plaster pap to give it lustre. Pilasters 
and other flat surfaces are smoothed by a carpenter’s 
plane with the chisel finely serrated, and afterwards 
polished with plaster by friction. 

By the above iirocess the .seagliola manufacturer, 
with a vast deal of labour employed in the final 
polishing, is enabled to turn out pillars and pilasters 
of great magnitude and beauty of polish ; but the 
glue which is the cause of the gloss, is also u cause 
of Its i4lbsequent duliiess and decay whei^it becomes 
exposed to moisture and damp air. Again, by em¬ 
ploying plaster of Paris alone, the manufacturer is 
subject to great loss by waste of inateiial, in conse¬ 
quence of its .setting loo rapidly, or of the coagula¬ 
ting ))ro])erty of the burnt alab.ister being very* 
much impaired or lo.st by the jiowder being kept too 
long, especially if in the open air, before it is made 
^iisc of, for when it ha.s once been suffered to grow 
hard, it is no longer serviceable, nor can it be made 
so,,iiy any known process of burning. 

The first and mo.st important step towards im¬ 
proving the art, so as to ensure durability, is by em¬ 
ploying more substantial materials in the body or 
ground-work than arc at present used. The second 
consideration is to substitute a ecment of mixed qua¬ 
lities instead of pure pla-ter of Paris or burnt ala¬ 
baster, so as to ensure the requisite strength and 
density of the. material, and to enable the^artist to 
finisiboff the polishing without the use of glue or 
any other substance which has the property to ab¬ 
sorb, and thereby cause the rapid decay of th^ work; 
greater har<yiess is also essentially requite to avoid 
moisture,*the chipping, indentations, and scratches 
to which it is aow so very liable. 

For pillars #f magnitude, pedestals and pilasters, 
a core of rough brickwork might be used to great 
advantage instead of the present lath and plaster, the 
bricks being cemented together, and roughly covered 
in by one of the cheap durable cements commonly* in 
use, or by a mixture of lime, oxide of iron, and 
mangancsef similar to Parker’s cement, which has 
the effect of setting rapidly even under water. Mor¬ 
tar made with about five parts of flint powder, one of 
shell-lime and the necessary quantity of lime-water 
and molasses, yell triturated together, will make an 
exceedingly fine and durable base on which to dis¬ 
pose the colours, and if properly used and followed 
up with an outer coating composed of fine shell-lime, 
flint^owder, milk, and eggs, wi|} assume the hard¬ 
ness and capability of polish of tnaible. Tlie room 
in which fhese- works are carried on should be kept 
at a vwrm temperature, and great care should be 
taken under aU processes of seagliola work to ex* 
elude the atmospheric air as much as possible, also 
^i^hat the stucco should be free from saline impuiities. 


contain some coherant body, and be capable of ac¬ 
quiring hardness gradually until it becomes of slone- 
like quality. 

The art of making plasters of mixed qualities, to 
be employed in modelling statues, buits, and other 
works of architecture, instead of using pure plaster 
of Paris, is unknown to us. ITie Romans paid great 
attention to these matters, and the ancient plastering* 
pres* I ved to this time, where it has not met with 
violent blows or injuries from accidents, is still as 
firm and solid, as free from cracks or crevices, and 
as smooth and polished on the surface as if made of 
marble; the bottoms and sides of their aqueducts 
were made of plaster, which has endured many ages 
without decay. Again, the roofs of houses and the 
floors of rooms at Venice are covered with a sort of 
plaster, made at later date, and yet strong enough to 
endure the sun and weather for several ages without 
spoiling or cracking, and without much injury from 
the feet. But the greatest attention perhaps is paid 
to this subject by the natives of the East Indies, who, 
for their finer cements, which are capable of receiv¬ 
ing a mo.<it exquisite polish, use ghee (batter in its 
oily state), oils, jaggery, and other, to us, expensive 
ingredients. At Madras fifteen bushels of pit sand 
well sifted are added to fifteen bushels of stone lime; 
this is slaked in the common manner, and so laid 
two or three days together. Twenty pounds of coarse 
sugar or molasses is dis.solved in water, and the mor¬ 
tar is sprinkled with the liquor, which is then beat 
up together and well incorporated, and afterwards 
let to lie in a heap. A peck of gram (similar iu na¬ 
ture to our coarse grey pea) is then boiled to a jelly, 
and the liquor strain^ and preserved. A peck of 
mirabo/ans is also boiled^ aud the liquor set aside; 
the three waters are th^^dded together. The mor¬ 
tar beaten uji^and, when too dry, sprinkled with 
this liquor, proves remarkably good for laying bricks 
or stone, keeping some of the liquor always at hand 
for the workman to wet his bricks with. For very 
strong work, tow is incorporated with the mortar. 
Of this the natives makes many architectural orna¬ 
ments, such as columns, arched work and imagery, 
besides using it for common building purposes. 
For finer works, to ejery half bushel the white of 
five Sr six eggs and four ounces of ghee, or ordinary, 
salted butter, and a pint of butter-milk beaten all 
well together; mix a little of the mortar with this, 
till the ghee, butter-milk, and white of eggs be 
soaked up ; then soften the rest well with plain fresh 
water, and so mix altogether, aud let it be ground, a 
trowel-full at a time, on a stone with a stone roller. 
When you use it, in case it be too dfy, moisten it 
with some water, or the before-mentioned liquors. 
This is for the second coat of plastering. 

When the first coat of plastering is laid on, let it 
be well rubbed with a hardening trowel, or with a 
smooth brick, and strewed with a gritty sand, moist¬ 
ened, as occasion may require, with water, or the 
before mentioned liquor, and then well-hardened 
again; when half dry, take the last mentioned com¬ 
position for the fine plastering ; and, when it is al¬ 
most dry, lay on the whitening varnish ; but, if the 
work should be quite dry, then the chnman liquor 
must be washed over with a brush. 

The best sort of whitening vanaish is*made thus ; 
—take one gallon of toddy (the juice of a tred), a 
pint of butter-milk, and as much fine shell-lime 
as shall be proper to colour it; add to it some of 
the ebuman liquor, wash the the plastering gently 
over with this, aud when it is quite dried in, do the 
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»ams again. A pla-ster thus made is more durable 
than some soft stone, and stands the weather better 
in India than any of the bricks they make there. 
Untter.milk is always added to the outer coating. 
There are several vaiieties of cements of daruble 
qu dity, and Capable of receiving a tine polish. 

'I'he above are the Indian methods, and they have 
been thus particularly described, becanse the cement 
.so made is vastly preferable in everycespect to the 
plaster of Paris used in the process of scagliola work, 
and also fur making large capitals to imitate marble, 
which, however beautifully executed, soon lose their 
polish, and are liable to be injured past the power 
of repair. It may be thought that the materials are 
much too expensive, but the small quantities of each 
actually required for scagliola or pla.stering of walls 
and floors will raise it but little above the (‘ommon 
price of cements. 

The boles and earths laid on for the imitative part 
of the work ought to be mixed with the like mate¬ 
rial, so that it may incorporate as one witli the in¬ 
terior coats, the pillars being carefully fashioned on 
the lathe, as is at present ]iractised, or polished dry, 
or with the use of the liquor. Clay ought to be 
used as sparingly as possible, the requisite plastic 
quality being given to the mass by the mixture. 
The common scagliola of the day, as exhibited in 
some of the leading shops of the metropolis, deceives 
nobody; it is what it pnrjiorts to be, a vile imitation 
of Nature ; but nevertheless there are some flne 
S|>ecinien3 to be found in Uuckiiighani Palace, the 
Pantlieon in Oxford-street, in Everington’s, and 
other buildings of the metropolis. N o attempt is, 
however, made in the jiresent day to extend and 
improve the art of imitating the precious marbles, 
or to ensure durability, «onsequently it falls into 
disesteem, and is rarely U8|||. 

The Palace of Munich is onilt of artificial marble, 
the material being boiled, and the colouring added 
when the boiling mixture has acquired consistence. 
This jiracticai application of the art might be em¬ 
ployed to great advantage with us, chimney-pieces 
and vast variety of ornaments being by this meaus 
formed at so cheap a rate, and ot so fine a fabric, as 
to supersede marble. It is hoped that this bedutifiil 
branch of architectural art will speedily be revived, 
and that no opulent house-tolder will be without 
some specimen of it adorning his mansion, as pillars, 
]>edestals, slabs, vases, baths, or other ornament. 
A little deteruiin.stion and enterprise on the ])urt of 
the scagliola manufacturers, and the iuiporlation of 
a few first-rate Italian arti.sts, would soon bring it 
into favourable notice.— Builder. 

THE COTTON PLANT AND ITS 
C ULTTVATION. 

(^Continued from page 344.) 

Gathering .—The season for gathering differs in 
India with the place of growth. 

Mr. Gilder, at Fuzerat, picked his Bourbon cot¬ 
ton from the end of November to the close of Janu¬ 
ary. A second, hut more scanty crop, occurring in 
May. 

In Central India, Baboo Badliakant Deb says, the 
pods are ripe in the month Choyte, when the suii 
enters Pisces (mid-March to mid-April), and that 
the gathering contqiues until the close of May, 

About Decca the crop is gathered in April, May, 
and June; and where the situation is beyond the 
reach of inundation, a second cro)i, but inferior in 
quantity and quality, is obtained. 


In Bundelcund, on the poorer soils, the crop be¬ 
gins to be collected about the middle of September, 
but from those of the richer and more northerly 
situated soils, not until November and Decem¬ 
ber. 

Wlien the pods are ripe, which they are in less 
than two months after blossoming, three of their 
bides burst, and the cotton priArudes through the 
fissures. In five or six days after thfe pods have 
hurst, the cotton is usually gathered, though it is 
often allowed to remain longer. At Surat they 
wait for ten days, and continue the gathering once 
after every similar lapse of time until the close of 
April, by which time the cotton is all gathered. 

There is no doubt that the being allowed to re¬ 
main so lor^ without being gathered after the pods 
have burst, is not injurious to the quality of cotton, 
hut it is at the same time quite us certain that it is 
in no way beneficial. Granting this, however, to 
be immaterial, the plan of allowing it to remain 
seems objectionable, upon the plain reason that every 
day renders the skin of the pid and the leaves of the 
calyx more brittle, and consequently increases the 
liability to injure the quality of the crop by their 
fragments getting intermixed. 

I have a strong opinion that it would be found in 
every way sdviuitageous to gather each pod iSvmedi- 
ately that it shows symptoms of Igirsting, as enabling 
the cotton to he separated from it without so much 
liability to contamination from its fragments. How¬ 
ever this may be, experience teaches us that the 
‘■gathering should be efl'eeted very early in the morn¬ 
ing whilst the dew is upon the plant, the calyx is 
.it that time pliant, yielding to the hand without 
breaking, and consequently keeping the cotton free* 
from leaf. 

In gathering, care must be taken to grasp at •ice 
all the locks of cotton in the pod, so that they may 
come away together. If any dry leaves full upon the 
cotton before the gatherer has secured it in the bag 
hanging by his side, they must be carefully removed. 
This bag must be covered to jirevent the admission 
of pieces of the dry leaves, always to he found about 
the brandies, and which are disturbed by a very 
slight agitation. It is this admixture of leaf which 
is so much objected to by the spinner, and propor¬ 
tionately lowers the value of the cotton. After 
gathering, it should immediately bo thoroughly 
dried, whether it is to be stored or at»injc dressed 
and packed. A woman in America will generally 
gather twice ns much per day us a mah. 

llie pods which burst the earliest, ufitially those on 
the tops of the shrubs, produce the finest cotton ; 
the quality as well as quantity diminishing as the 
plants decrease in vigour. This is so apparent, that 
tie cotton of the first tw6 gatherings is usually worth 
three or four rupees per candy more than that of the 
later gatherings. *■ 

Produce .— In favourable seasons a biggah in 
Guzeral will produce 25 maunds of cotton, mixed 
with the seeds. Where these have been separated 
by the wheel or cheriah, the cotton will be found to 
weigh about nine maund.s, and the seed 15 maunds. 
In the eastern and soiithernliarts of India, two or 
three maunds of clean cotton is the estimated aver¬ 
age of a biggah. , , 

Twenty-seven biggahs in Broach produce ddT 
maunds of clean Bourbon cotton, full^ equal to that 
of the island after which it is named. • 

* ] n Ponrneah five maunds of uncleaned cotton are 
usii.illy glown per biggah. a 
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Dr. Buchanan says, that in Mysore the produce 
Varies between 110 and 270 lbs. per acre. 

Captain Hall states, that in America from 400 to 
600 lbs. of cleaned cotton is produced from a simi¬ 
lar space of ground. 

In Central India Baboo Badhakaiit Ded states 
that a higgah yields about one inaund and three 
quarters of cleaned cotton. 

The comparative proportion in weight between 
the cotton anu the seed usually varies from one to 
four and one to three. It is of course, a great ob¬ 
ject in the growth of cotton to obtain an increase in 
the proportjioii of wool produced above that" of the 
seed. A.t iihahabad this was eflected in the in* 
stance of ICgyptiau cotton. Mr. vSeyburnesays its 
produce there was not only superior in staple, but 
was half-cotton and halt-seed, whilst tite country 
plants yielded only one part cotton and three parts 
seed. 

We thus conclude our rather lengthened account 
of the (‘ultivation and produce of thus most iutere.st- 
ing vegetable production, one in a trading point 
of view, forming a most impoitant branch ot our 
national resources and comfort, and to the manufac¬ 
ture of which, we intend to de^ole a portion ot our 
future pages, illustrutiiig them with diagiams of the 
muc li'i.-^y employed. 

FiRii Proof hol'ses. 

Tub attempts which have been made to render 
houses fire-jiroof are so intimately connecteil with 
the construction of dwellings, that it will be proper 
to give a few brief details on the subject. There are 
many difhcullies attending these attempts ; for so 
^jiig as wood forms the chief inner frame-work ijf a 
hou.se, there will always be considerable liability to 
dest'giction by fire. Most of the proposed plans 
have had relation to the coating of the wood w ith 
some .substance which Mioiild render it less iudain- 
rnable, while others base been diici'ted lather to the 
rejection of combustible substances from the list of 
those used in house-buildiiig. 

So long buck as 1776, Mr. Hartley made several 
trials in order to test the efficacy of a method in¬ 
vented by him for that purpose. Thin iriHi plates 
were nailed to the top ol the joists; the edges of the 
sides and ends being lapiied over, folded close, and 
hammered together. Partitions, stairs, aiidafloors 
were projiose^ to he defended in the same manner. 
I’lie platciPwere so thin as not to prevent the floor 
from being nailed on the joists in the same manner 
os it the ironawerc not used : and the jiliitvs were 
kept from rust by being painted or varnished with 
oil and turpentine. Mr. Ifartley had a patent for 
this invention; and Parliament voted a sum of 
money towards defraying tl«e expense of his numer¬ 
ous experiments. It does not, however, appear 
that the plaTi was permanently adopted. 

About the same period. Lord Mahon, afterwards 
Earl Stanhope, a nobleman possessing a highly iu- 
ventive tact in mechanical matters, brought forward 
another metho^ having the same object in view. 
This method was of a three-fold character, compris¬ 
ing under-flooring, extta-lathiny, aud inter-secur- 
ing. 

Tlj^ method of under-flooring is eitlier single or 
double. In single under-flool-inf a common strong 
lath of oalf or fir, about one-fourth of aii inch thick, 
shottlddie nailed against each side of every joist, and 
of every main timber supporting the floor which i« 
to be secured. 4^ther similar laths are then to be 


nailed along the whole length of the joists, with 
their ends abutting against each other. The top of 
each of these laths or fliiets ought to be at an inch 
and a half below the top of the joists or timbers 
against which they are nailed; and they will thus 
form a sort of small ledge on each side of aJl the 
joists. These fillets are to be well bedded in a rongh 
plaster when they are nailed on, so that there may 
be no interval between them and the joists; and 
the same plaster ought to be spread with a trowel 
upon the tops of all the fillets, and along the sides 
of that part of the joists which is between the top of 
the fillcf.'i and the upper edge of the joints. In order 
to fill up the intervals between the joists that sup¬ 
port the floor, short pieces of common laths, whose 
length is equal to the width of these intervals, should 
be laid in the contrary direction to the joists, and 
close together in a row, so as to touch one another; 
their ends must rest upon the fillets, and they ought 
to be well bedded in the rough plaster, but are not 
to be fastened with nails. They must then be co- 
vereil with one thick coat of tlie rough plaster, which 
is to be spread over them to the level of the tops of 
the joists; and, in a day or two this plaster should 
be trowelled over, close to the sides of the jouts, 
without covering tlie tops of the joists with it. 

In the method of double-flooring, the fillets and 
short pieces of laths are applied in the same manner 
as here noticed; but the coat of the rough plaster 
ought to be little more than half as thick as that in 
the former method. Whilst the rough plaster ia 
being laid on, some more of the short pieces of laths 
must be laid in the intervals between the joists upon 
the first coat, and be dipped deep in it. They should 
be laid as close as pos.sible to each other and in the 
.same direction with the first layer of short laths. 
Over thi.s second layer of short laths there must be 
spread another coat of rough plaster, which should 
be trowelled Imel with the tops of the joists, with¬ 
out rising above them. The rough plaster may be 
made of coarse lime and hair; or instead of hair. 


hay chopped to about three inches in length may be 
substituted with advantage. One measure of com- 
mon rough sand, two measures of slacked lime, and 
three measures of chopped hay, will form in general 
a very good proportion, when sufficiently beaten up 
together in the manner of common mortar. The 
h.iy should be put in after the two other ingredients 
are well mixed up together with water. This plaster 
should be made stiff j and when the flooring boards 
are required to be laid down very soon, a fourth or 
fifth part of quicklime in powder, formed by drop¬ 
ping a small quantity of water on the limestone 
shortly before it is used, and well mixed with this 
rough plaster, will cause it to dry quietly. If any 
cracks appear in the rongh plaster work near the 
joists, when it is thoroughly dry, they ought to be 
loscd by washing them over with a brush wet with 
mortar wash ; this wash may be prepared by patting 
two measures of quicklime and one of common 
sand into a vessel, and stirring the mixture with 
water till the water becomes of the consistence of 


a thin jelly. * 

Before the flooring boards are laid, a small quan¬ 
tity of very dry common sand ahould be strewed 
over the plaster work, and struck smooth with a 
hollow rule moved in the direction of tlje joists, so 
that it may lie rounding between %ach pair of joists. 
The plaster work and sand should be perfectly Vry 
before the boards are laid, for fear of the dry rot. 
The method of under-flooring may be Sf^Iicd to a 
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wooden staircnse, but no sand ia to be laid upon the 
rough plaster work. The method of extra-lathing 
may be applied to ceiling joists, to sloping roofs, 
and to wooden partitions. The third method, which 
is that of inter-securing, is very similar to that of 
under-flooring; but no sand is afterwards to be 
laid on. Inter-securing is applicable to the same 
parts of a building as the method of extra-lathing. 
e Such is a general outline of the feodes proposed 
by Lord Mahon for rendering houses fire-proof; in 
which it will be seen tliat the safeguard consists in 
the use of a non-combustible material with, and 
among, and between the pieces of wood forming the 
frame-work of a house. 

The more recent attempts to gain the same ob¬ 
ject by means somewhat similar have been very nu¬ 
merous ; some of which we may here notice as ex¬ 
amples of the whole. 

An American patent was granted in 1837 to a 
Mr. Louis Paraboeuf, for the invention of a fire¬ 
proof paint. The mode of preparing it is thus de¬ 
scribed. A quantity of the best quicklime is se¬ 
lected, and slacked with water in a covered vessel; 
whm the slacking is complete, water, or skimmed 
mil", or a mixture of both, is added to the lime, and 
mixed up with it to the consistence of cream. A^en 
milk is not used, a solution of rice paste is em¬ 
ployed, obtained by boiling eight pounds of rice to 
every hundred gallons of paint. When the creamy 
liquor is prepared, alum, potash, and common salt 
are added, in the proportion of twenty pounds of 
alum, fifteen pounds of pota.sh, and a bushel of salt, 
to every hundred gallons of the paint. If the paint 
is to be white, six pounds of prepared plaster of 
Paris and the same quantity of fine white clay are 
added to the above proportions of the other ingre¬ 
dients. All these ingredients being mingled, the 
mixture is strained through a fine rieve, and then 
ground in a colour-mill. 

When roofs are to be covered, or when crumbling 
brick walls are to be coated, fine white san>1 is mixed 
with the paint, in the proportion of one pound to 
ten gallons of paint; this addition being made with 
a view to giving the ingredients a binding or petrify¬ 
ing quality. In applying this point, except in very 
warm weather, it is preparfd in a hot state* and 
in very cold weather precautions are necessary to 
prevent it from freezing. Three coats of this paint 
are deemed in most cases sufficient. 

In another variety of this paint, oil is the chief 
liquid ingredient. To prepare it forty gallons of 
boiled linseed oil are mixed with slacked lime to the 
consistence of a paint; and to this are added two 
pounds of (hum, one pound of potash, and eight 
pounds of common salt; or good wood-ashes may 
be substituted for the potash. Ibis paint is used 
in the same manner as other paint; and any colour 
may be obtained by adding Uie usual pigments to 
the composition. 

The preparation of a kind of paint containing al¬ 
kalies seems to have been a favourite measure 
among inventory of “ fire-proof’* composition; for 
many of the modern projects have had this for its 
basis. But in most cases there have not been means 
for determining the degree of efficacy possessed by 
these compositions. 

Perhaps the moAi in which we may more consist¬ 
ently look for the practical attsunment of the object 
in view is by the adoption of some improved mode 
of building, in which either wood is not employed at 
all, or, where sparingly used, measures are taken to 


shield it from the action of fire. One such method 
is Leconte's, described as follows. 

This plan consists in the employment of iron 
frames to receive concrete matter for forming the 
walls. The basement story of the building is con¬ 
structed according to the ordinary methods up to 
one foot or more above the grpund. On the base¬ 
ment so constructed is to be erected the patent 
wall, formed of frames entirely of east-iron, in one 
or more pieces, or a combination of cast-iron and 
wrought-iron plates. These frames are to be set one 
on the Other until the required height is attained, the 
peressary stability being obtained by means of steady 
pins at the corner of one frame fitting into huh s 
made in the corners of the frame which is opposed 
to it. Suftably shaped frames are employed tor the 
internal partition walls, and for door-ways, window- 
frames, SiC. The flues of the chimneys are formed 
of iron or other metal pipe.s, placi‘d in the thi( kness 
of the walls. When the required elevation ia ob¬ 
tained, a concrete of any suitable material is poured 
into tlie framing, and fills up the vacant space, 
giving firmness and solidity to the structure; the 
concrete being made of gravel and lime. To give 
steadiness, lead is tu be introduced between the join¬ 
ings of the iron-work. The doors and window-frames 
arc to be^fastened to the walls by any of the usual 
known methods. The main beSms and cross beams 
of floors and roofs may be of cast-iiou, or funned 
of iron and wood; or they may be foi med of one 
or more pieces of platc-iroii, bent up into an oval 
form, and straightened by an iron or wooden bar 
passing through them lengthwise, the upper edges 
of the metal being turned over to increase th^ 
str^gth. In the interval between the beams there 
are to be iron rods running in various diree^ons, 
and supporting a matallic wire-work, which tonus 
the foundation for the ceiliifg. Similar wirework is 
to be employed in lieu of lathes for all plaster sur¬ 
faces. All the iron work is to be painted over with 
some suitable composition to prevent oxidation. 

A plan for the same purpose has been projiosed 
by Mr. Vardenas follows :—“ It apjieurs piobable 
that common fir or oak joists with their lower edges 
chamfered, and coated over with a mixture of,aluin, 
black lead, clay, and lime, or somcsinulur composi- 
tion, would (if closely floored above with earthenware 
tiles, bedded all round into the plastering, the joists 
being made air-tight) resist the action ot*.laines, at 
least for a considerable time. Firq could not de¬ 
scend through such a flooring so as tg commumcate 
with the rooms below, till the tiles used in it had 
become red-hot; neither could it ascend until the 
tiled floor abave gave way from the burning joists; 
which if coated, us prc^iosed, would nut take fire 
from below till the tiling over them acquired a suffi¬ 
cient heat to cause the distillation of tbs turjienliiic 
from the wood. In general, there is not furniture 
enough of a combustible nature in any room to do 
this. The battening against the outer walls might 
be of larch, as that wood bums less freely than most 
others; but if the walls were brick, or lined with 
brick, battening of any kin;} will be unnecessary. 
If this plan should be thought likely to answer the 
end proposed, houses built in the common msnner 
might be altered afl a imoderate expense, by taking 
up the boarded floors, and substituting earthenware 
tiles.” , 

. Another plan, proposed by Mr. Frost, consists in 
forming the floors of rooms of hoyow earthenware 
tubes embedded in cement, combined so as to form 
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a sort of flag-stone, covering the whole floor. These 
hollow tubes are squares in section, about an inch 
and a half on the side externally, with a tubular 
space of an inch and quarter on the side internally ; 
they arc formed of brick earth, preparcil in a supe¬ 
rior manned, and pressed through moulds by ma¬ 
chinery ; and their length is about two feet. In 
forming a floor of these tubes, the centering, after 
being prepared and fixed in the usual manner, is 
first covered with a coating of cement of a quality 
sufficiently fine to form the ceiling of the apartment 
to be floored over; and if it is desired that there 
should be mouldings or ornaments in this ceiling or 
its cornices, moulds for them can be placed in the 
centering, so as to form a part of it. One or two coats 
of cement having then been laid over the centering, 
a stratum of the square tubes laid side side, and 
breaking joint, is next embedded in fine cement, and 
the interstices between rhem also filled in with that 
material. One thin coating of cement is then laid 
over the whole stratum ; and in a week, when this 
is dry, another stratum of tabes is laid over the first 
in a contrary direction, bedded and filled in with 
cement as before, and finished by a coating of the 
same material. 

Mr. Laudon gives descriptions of two methods, 
the onenfor building houses in general fire-proof, at^ 
the other for imparting that property t# houses al? 
ready built. He eSnsiders the two main points for 
the consideration to be, to have staircases of iron or 
stone, or both combined, and to avoid having any 
hollow partitions or floors. A house having a stone 
or iron staircase, and having all the partitions either* 
of four-inch brickwork, or of brick nogging, in 
^-whatever way it might be set on fire, could hardly 
he burned down, if ordinary exertions were made to 
extiugnish the flames. One apartment might be set 
on lire, but before the flames could spread to the 
one under ot over it, or to a staircase adjoining it, 
the fire might be extinguished. In a house so con¬ 
structed there would be no piece of timber that was 
not in dose cont.ict with mortar, at least on one 
side; and all the strong pieces of timber, such as 
joists, ratters, quartering in partitions, &c., would 
be closely imbedded in mortar on two side^ Where 
the iiprtition could not be made entirely of brick, the 
interstices might be filled up with a mortar prepared 
of elay with a small proportion of lime. T|)e same 
material micht be filled in between the joists, and 
where it tfe-sired to render the roof fire-proof, the 
rafters might Jie made of iron, or the space between 
wooden rafte|s might be filled in with thin mortar. 
This mode of proceeding would lengthen the time 
required for the drying of a newly-built hnnse, and 
would also add somewhat to the expense ; but it is 
conceived that the increasq^l .safety would more than 
counterbalance these inconveniences. 

In respart to the means of giving a fireproof qua¬ 
lity to a bouse already built, Mr. Loudon remarks ; 

“ All the interstices between the floors, in the parti¬ 
tions, and in the roof, where there was a ceiling 
formed to the rafters, might perhaps be fllled in with 
earthy matter* in a state of powder. This powder 
might be clay or loan^mixed with a small proportion 
of Roman cement; it might be injected into the 
vacnities, through small oriflees, by some descrip- 
•tion of forcing-pump or belltfws, which, while it 
forced la the* powder, would permit the escape of 
the ajr; and, while this operation was going for¬ 
ward steam might be injected in the same time so as 
to mix with the mortar and b« rondensed by A; 


by which means the whole mass would be solidified 
with a minimum of moisture. In short, in render¬ 
ing houses fire-proof, the next important (Aject to 
using fire-proof materials, is that of having all the 
walls and partitions, and even the steps of wooden 
staircases, filled in with such materials as will render 
them in effect solid. On examining into the causes 
of the rapidity of the spread of the flames in London 
bouses when on fire, it would almost invariably be 
found, that whatever may have occasioned the fire , 
to break out, the rapidity of its progress has been in 
proportion to the greater or less extent of the lath 
and plaster partition, the hollow wooden floors, 
and the wooden staircases. Were the occupier of 
houses sufficiently aware of the danger from lath 
and plaster partitions, especially when inclosing 
staircases, they would never occupy such houses, or, 
if they did, they would not give such rents for |hem 
as they would for houses with brick-nogging parti¬ 
tions. It appears to us to be the duty either of the 
general or local government or police to see that no 
houses are built without stone or iron staircases ; 
and that no partitions and floors are made hollow; 
or, if they are, that the materials should be iron and 
tiles, or slates, or stones, or cement, or other earthy 
composition ."—The Useful Arts Employed in the 
Construction of Dwelling Houses. 

FIRE DAMP—VENTILATION OF MINES. 

At the first meeting in the present year of the Royal 
Institution, Professor Faraday laid before the mem¬ 
bers some observations on coal mines, and the acci¬ 
dents to which the miners are liable, with especial 
reference to what is called the goaf of the mine. 

In consequence of the disastrous explosion in the 
co.il mine at Haswell, where 95 men and boys were 
killed, he had been deputed by Government to pro¬ 
ceed there, in conjunction with Mr, Lyell, and to 
make a repor^upon it. That report was before the 
public, and it was with the view of explaining some 
points in it that he came before them on that occa¬ 
sion. He did not profess to understand coal mines 
so well as those who had devoted all their time to 
the subject, but he did profess to understand Na- 
^re in some degree, and it was from this cirenm- 
stance probably that Government had selected him 
for yie inquiry. He would premise that the inquest 
shewed that no blam^ attached to any person in the 
late disaster; all precaution, so far as their know¬ 
ledge went, had been taken, but certain observa¬ 
tions had occurred to Mr. Lyell and himself which, 
if attended to, might, he thought, have the effect of 
lessening danger in future. He then described, by 
means of a black cloth stretched against the wall of 
the theatre, the appearance of a seam of coal, and 
the mode of working the mine. He shewed that 
having sunk a shaft down to the seam (in the present 
case 900 feet deep), a straight passage 5 yards wide 
was worked out of it, 25 yards forward; the roof 
being secured by props. A passage right and left 
of the same width, was then cut to Ae same extent, 
and then again returned right and left, so that ulti¬ 
mately the mine presented a series of masses of coal, 

25 yards square, called pUlars, each surrounded by 
a passage or way. They then began to work oat 
one of these masses (the thickness of the seam in 
question was 4 feet € inches), and as they removed 
the coal, they secured the roof^by milans of props. 
When the whole of one pillar had been taken out, as 
they could not afford to leave the timber supports, 
they were withdrawn, and the saperincombeot earth 
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descended. This was called a gnaf, and ultimately 
presented a heap of ruins of enormous extent The 
po<^they examined covered thirteen acres (an area 
once and a half as large as Lincoln’s-inn-Fields). 

Leaving this part of the subject, the professor then 
described the nature of fire-damp, and shewed its 
properties by experiments with coal-gas, which, in 
most respects, resembled it. The gas which exudes 
in the mines becomes explosive whe^ mixed with at- 
* mosphcric air in quantities of not less than 5 of air 
to 1 of gas, or more than 14 of air to one of gas; 
with less air or more air there is no danger. The 
professor was of opinion that the coal-dust scattered 
about was licked up by the rush of air produced, in 
which case the combustion (as he shewed by experi¬ 
ments) was very different. Fire-damo is exceedingly 
light and ’ necessarily ascends to the highest parts. 
This ne exemplified by various experiments, as upon 
this property was based the proposition he wished 
to enforce—namely, that the goaf is a receptacle for 
fire-damp, and by a variety of circumstances may 
be made to dischai'ge part of its contents into the 
mine—for examjde, by change in the density of the 
atmosphere. 

The ventilation of mines was effected by two 
shafts, in one of which was a furnace; through the 
rarefaction produced, currents were established which 
drew off the gas. To shew the size of the furnace 
at the mine where the accident occurred, he men- ' 
tinned that a ton of coals was always in combustion. 
The professor then shewed by experiments how ra¬ 
pidly smoke was carried off in this manner. He 
filled a glass vessel (which represented the goaf- 
cavity) with inflammable air, smoke, &c., and then 
exhausted it in a few seconds, by means of a pipe 
communicating with the flue of one of the small fur¬ 
naces in the theatre. lie used tubes of thin sheet- 
'iron and of air-proof cloth for experiments on large 
and rapid currents, proposing (to av&id the effect of 
excess) to suspend them, or place them on props in 
the open space of any passage most convenient for 
the purpose; and said that such tube, or even others 
made by nailing four boards together, would be 
Bufficieut for the purpose. He showed that the te^- 
miual ends of these need not be reversed every time 
the upper end of the goaf changed its form, and 
concluded by confuting objerilions that had ari£;n in 
hia own mind, or might be urged against the details 
of the arrangement he recommended, and stated his 
belief, that it was in reality as practicable as it was 
theoretically unimpeachable. 

MUTUAL RELATION OF THE SCIENCES. 

4 

It is so congenial to the human mind to inquire in¬ 
to the causes of the natural phenomena existing 
around us, and presented to us in the daily changes 
taking place in all visible objects, that those sciences 
which give satisfactory explanations and correct an¬ 
swers to our inquiries, exercise more influence on 
the advancement of mental cultivation than any 
other. Thus the relations of light to the earth, the 
succession of day and night, the variations of the 
seasons, and the differences in the temperature of 
difiTerent climates, gave birth to astronomy. As the 
mind advances in knowledge, as it becomes enlight¬ 
ened by the influx of truths, no mattter from wbat 
source, its capabilities are increased, its powers 
strengthened and elevated, and its progress in all 
other directions proportionately facilitated. When 
we obtain a rorrect knowledge of the link which 


connects certain associated phenomena, when we 
liave made an acquisition of a new truth relative to 
causation, it becomes equivalent to a new and addi¬ 
tional sense, enabling us to perceive innumerable 
phenomena which had previously escaped our notice, 
and which still remain mysterious or ^together invi¬ 
sible to others. 

In the progressive growth ot astronomy the other 
physical sciences were developed, and when these 
had been, to a certain degree, saccessfnlly culti¬ 
vated, they gave birth to the science of chemistry. 
And now we iray anticipate that organic chemistry 
will perfect our knowledge of the laws of life—the 
science of phy.siology. 

But it must not be forgotten that our predeces¬ 
sors deteraained the duration of the year, explained 
the changes of the seasons, and calculated eclipses of 
the moon, without any acquaintance with the laws 
of gravitation; that people have built mills and con¬ 
structed pumps without knowing anything of atmos¬ 
pheric pressure; that gian-i and porcelain were manu¬ 
factured, staffs dyeil, and metals separated from 
their ores by mere empirical processes of art, and 
without the guidance of correct seientific principles. 
Even geometry had its .foundation laid in experi¬ 
ments and observations; ttiost of its theor^tns bad 
4beea seen in practical examples, before the science 
was established by abstract reasoning. Thus, that 
the square of the hypothenuse of a right-angled 
triangle is equal to the sum of the squares of the 
other two sides, was an experimental discovery, or 
why did the discoverer sacrifice a hecatomb when he 
made out its proqf.' 

How different now is the aspect of the discoveries 
of the naturalist, since the spiritual impetus of rf 
true philosophy urges him to investigate phenomena 
in order to understand their causes and laws, wlif ther 
in natural philosophy, chemistry, or in other sci¬ 
ences. From one sublime genius—from Newton— 
more light has preceeded than the labour of a thou¬ 
sand years preceding had been able to produce. Tlie 
true theory of the movements of the heavenly bodies, 
the law which regulates the fall of bodies, t. e. gra¬ 
vitation ,^a8 become the parent of'innutnerable other 
discoveries. Navigation, and, in consequence, com¬ 
merce and industry, immediately felt its influence, 
and every individual of our species has derived, 
and wul continue to derive, as long as mankind 
exists, incalculable benefits therefrom, iTot]^ intellec¬ 
tual and material. 

(To he continued.) * 


VARIETIES. 

Coffee .—Chicory is detected by shaking the suspcc- 
tf’ article with cold wat&r, in a glass vessel; if the 
coffee be pure it will swim and give litt^ or no co¬ 
lour to the liquid, but if chicory be present it sinks 
to the bottom, and communicates a pretty deep red 
tint to the water. Roasted com may be detected by 
adding tincture of iodine to a cold decoction of the 
suspected coffee, which wiU producers blue colour 
in the liquid. 

Purifying Dwellings .—^Tate six drachms of pow¬ 
dered nitre, six drachms of oil of vitriol, mix them 
in a teacup, by adding to the nitre one drachm o{ 
vitriol at a time; the cup to be.placed during the 
preparation on a hot hearth or plate of heated iron, 
and the mixture stirred with a tobacco-pipe or glass 
rbd; the cup to be pieced in different parts of the 
contaminated chamber. ' 
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NATURE AND OPERATIONS OP A 
WOOLLEN FACTORY. 

Having in former numbers given a description of 
the Worsted Manufacture, we proceed to lay before 
our readers an interesting acrount of the Nature 
and Operations of a Woollen Factory, wherein will 
be shewn the process of the Short Wool, or Cloth 
Manufacture. 

In the structure and mechanical properties of its 
filaments, short or carding-wool resembles cotton 
■ very ebsely, and is therefore, tbrou^out the spin¬ 
ning department at least, the object of similar ma¬ 
chinery and manipulation. The great contractility 
and elasticity of the animal fibres, however, give to 
the cloth made of them a susceptibility for peculiar 
treatment by what is called the fulling, felting, and 
teasling operations. 

The wool-mill or willy (called willow, in the cot¬ 
ton manufacture, probably a corruption of winnow) 
is the first machine to which clothing-wool is sub¬ 
jected. It opens up and cLans from sandy and 
other loose impurities the matted fleeces supplied 
by the wool-stapler. The most improved willy is 
the conical one, as now constructed by Mr. Lilly of 
Manchester, for opening out the staple of cotton ns 
it comes from the bags. A correct delineation of all 
the essential parts of this very effective automatic 
apparatus is hereafter described. In the former 
willows used in cotton-mills, the cotton was intro¬ 
duced to the revolving spiked apparatus and re¬ 
moved by hand, not without risk of injury to the 
operator. Here, however, no such danger exists, 
for the wool, whether of the sheep or the cotton- 
plant, is continuously fed in at the one end by 
means of a travelling exterior apron, and given out 
by a similar mechanism at the other end. This 
facility of spontaneous circulrtion and discharge is 
derived from the conical form of the revolving 
drum. 

The wool entering near the-snmmjj; of the cone is 
at first subjected to the minimum rotatory impul¬ 
sion of the machine, and is thenceforth continually 
solicited onwards, in the direction of th- base, in 
obedience to the increasing centrifugal force. This 
cone is studded with rows of iron pins, and it re¬ 
volves within a concentric case, studded with similar 
pins arranged alternately, so as to permit the former 
to pass through their intervals. When the wool 
has arrived by a spiral circulation near the b&e of 
the cone, it is deposited upon an endless apron, by 
whose motion it is turned out upon the floor of the 
apartment in a disentangled state. Fig 1 exhibits a 
top view of this willow, with part of the casing and 
frame removed to show the interior structure. The 
cone A consists of a strong iron-shaft a, surmounted 
with three cart-iron rings, one at each end and one 
in the middle for sup]>orting the sheet-iron man¬ 
tle which forms the surface of the cone. Along this 
surface four equidistant iron bars arc fixed parallel 
to the axis, each of which receives a row of strong 
iron pins b, fixed perpendicularly by nuts and 
screws; corresponding with the intervals of these 
pins, are fixed also by nuts and screws a row of 
pins d, d on each side of the casing-frame. The top 
of the cone is covered in by a concentric envelop of 
thin sheet-iron, and its bottom is formed of a grid¬ 
iron-plate also concentric. In the top casing near 
the narrow end there is an oblong opening C having 
a frame D attached to it, which carries an endless 
aprem E. On tins table or travelling apron the 
wool k spraad by band. The table conaiats oT pa¬ 


rallel slips of sheet-iron three-quarters of an inch 
broad, with interstices between them of half an inch, 
rivetted at their ends upon two endless leather 
straps. These travel upon pulleys fixed on two 
shafts parallel to the iron slips, the one of the shafts 
being moved by wheel-work and the other being ad¬ 
justable by set screws which act on the bearings of 
the shaft so as to tighten the strap. 

At the wider end of the mach'ne there is a cham¬ 
ber F into which the wool is tossed out of the cone, 
after performing its spiral revolutions, and is then 
received on an endless apron like the former, as 
shown in the figure. About an inch above the sur¬ 
face of this apron, a cylindrical wire-cage revolves 
on an axis parallel to the apron. It is enclosed in a 
casing of sheet-iron, which communicate.s at its side 
with the chamber F. Over this casing, within the 
frame-worlf of the machine, is a fan placed, enclosed 
in a similar case, which sucks out tlie dust through 
the wire or squirrel cage in the chamber F below it, 
and blows it out through a large pipe connected with 
an orifice not visihh in this view. The wire-cage 
and the fan are placed ii. "onimunication by a flat 
tin-plate cover or lid, which embraces the openings 
at one end of the axis of these two cylinders. The 
opposite ends of the fan and case are left open to 
draw the dust out of the room and to ventilate it. 
e wire-cage not only prevents the fibres *,f cotton 
wool frftm being wafted away with the lighter 
dust, but it lays them down in% fleece by its rota¬ 
tion on the travelling apron. Two other figures arc 
requisite for exhibiting the working geer of the 
machine, but these are reserved for the more mi¬ 
nute details illustrative of the cotton manufacture. 

'Ilie machine is here represented on the greatest 
scale, and is drawn correctly three-fmirths of an 
inch to a foot. There is one of them in action, whiclJ 
is capable of cleaning .3000 pounds weight of 
cotton-wool in twelve hours. The wool slowly fed 
in by the apron E is disentangled by the revolving 
spikes of the cone, aided by the centrifugal move¬ 
ment ; and discharges at once its heavier impurities, 
such as twigs, dirt, and stones, through the perfo¬ 
rated bottom, and the lighter ones through the cy¬ 
lindrical cage under t^e draught of the fan, into a 
large pijje, and thence into a separate dust-room of 
the factory. The cleansed fibres thereafter come 
forth on !he apron at w in the direction of the ar¬ 
row. ^The best speed of the revolving cone is about 
500 turns per minute. 

Sheep’s wool for coarse goods is pasied several 
times through the willow, first to break the mats 
of the raw wool and to render it li^t; then a se¬ 
cond time after it is dyed; a thiriF time to mix 
the different sorts together, and a fourth time with 
the view of incorporating the oil thoroughly with 
the woollen fibres. 

Blowing and lapping machines of curions struc¬ 
ture are universally employed for cleaning and open¬ 
ing cotton after it has passed through the willow, 
before submitting it to the cards. But these refined 
mechanisms do not seem to have been introduced 
into the general run of the woollen manufacture, 
though they will probably be adopiad to a certain 
extent when their nature and merits become better ■ 
known ; a result n Inch mttf in some measure be 
promoted by the dejineations and descriptions of 
them prepared for (he^second portion of the present 
treatise. _ ^ 

Scribbliny is merely a rude specie of carding the 
oiled wool, and ii the next process in the Woollen 
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manuftusture. The scribbling machine delivers its 
wool in the form of a broad thin fleece or lap, and 
therefore corresponds exactly to the breaker-cards 
in a cotton-mill. This lap is then presented to the 
cards properly called, which work it again, and de¬ 
liver it in a narrow band or sliver. A view and de¬ 
scription of one of these machines will iherefore serve 
to explain the structure and operation of both. 
Carding opens up and separates the woolly filaments, 
renders the fleece lighter, more equable, and homo¬ 
geneous; it occasionally breaks the fibres in disen¬ 
tangling their connexions, multiplies their fibrils, 
and by giving them a bristling and downy texture, 
renders them more disposed to agglomerate in the 
fulling process. • 

By carding, wool expands greatly in its dimen¬ 


sions ; the short broken filaments get crossed in every 
possible direction and are ready to lay hold of ono 
another; constituting the most favourable condi¬ 
tions for being fulled. As the fibres of wool aro 
more tortuous, elastic, and stifTer than those of cot¬ 
ton, they require in their cai ding apparatus not 
merely a main cj Under with card tfth, but a series 
of smaller ones* riding upon and embracing It, for , 
alternatelytaking off and returning the wool, so as 
to open it suffici"nlly without breaking it to pieces, 
and to hv the fibres at every imaginable angle to 
each other. Yarn made of wool thus carded be¬ 
comes susceptible of entering into a coherent com¬ 
bination, and forms at once a more ductile and more 
substantial thread, than yam from wool which has 
been carded by hand. 



Fig. 2. WOOL-CARDING ENGINE. 


The wool-carding engine represented in Fig. 2, 
consists of several smaller cylinders covei%d with 
card cloth grouped round a larger cylinder A simi¬ 
larly coveicd, which is about thirty-two inches long. 
The wool IS first laid down and spread eveifly by 
hand upon an endless apron a, stretched between 
two roller:} It, b, which by their rotation gradually 
move forward iJie cloth and introduce the flocks of 
wool upon It b^ween the pair of feed-rollers c, c, by 
which it IS seized and distributed upon the first cy¬ 
linder-card B, and from it transferred to the card- 
drum A. The drum is surmounted by three other 
pairs of cylinders of smallej diameters, which take 
successive shares in the carding operation. Each 
pair of cylinders consists of a worker C, and a 
cleaner D, somewhat less in size than its fellow, and 
turning in the reverse direction, of the drum. The 
ttlbth of the first worker strip the wool from the 
surface of the drum, and then give it up to the 
cleaner, which, fevolving with much greeter rapidity, 
returns it to the drum-^ard. Hereupon the second 
Working cylinder takes possession of the wool thus 
deporited, and turns it over to its attendant cleaner, 
whence it is again given up tosthesdrum, and thus in 
continual eucce^ion. It is therefore by this repeated 
transfer from one cylinder-card or urchin to another, 
and by a continual drawing out between the teeth 
the different orders of cards, that the filaments bfl- 
come separated ind expanded. Pulled about, turned, 


and re-tumed in every way, they get mixed and 
confounded together at one moment, to he disen¬ 
tangled at another, in order to form a light apd ho- 
mogrweous fleece. Tbe teeth of the several cylin¬ 
ders do not come into actual contact, but they work 
so closely that they strip each other, time-about, of 
every adhering filament in regular succession. 

When the fibres have been thus thoroughly teazed 
out by three and sometimes four pairs of urchin cy¬ 
linders, they are finally taken ofl* the main druqi by 
the stripping-cylinder E, called the defer, which is 
of a smaller size and turns more slowly. The wool 
is taken off the doffer by a steel comb F, or dofiing- 
knife, moved rapidly up and down by a crank, so 
as to give a shaving stroke to the surface of the card- 
teeth a continuous fleecy web of extreme tenuity. In 
the scribbling process this fleece is wound upon 
tbe surface of a revolving roller in the form of a 
lap. 

In this lap, however, the fibres of the wool are 
seldom sufliciently disentangled. Several little knots 
and convoluted flocks may be perceived whidi this 
primary carding has not been able to undo. A se¬ 
cond operation is therefore performed on the same 
wool by the same machine, andtf necelsary even k 
third. * 

(7b be eontinuei.) 
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VOLCANOES. 

{Continued from page 339.) 

Review of the Silurian and Slate Sgatem .—Let 
na now review the leading phenomena which have 
been brought under our notice in our former pages. 
The Silurian system presented all the usual characters 
of sedimentary •‘posits, with which our previous 
j Investigations have rendered us familjar. Its marine 
origin is evinced by the organic remains; and the 
strata have evidently been formed and consolidated 
by mechanical, chemical, and vital agency, acting 
through a long period of time, in like manner as in 
the production of the newer secondary formations. 
The fossils consists of a few algse, equiseta, lycopo- 
diacese, and ferns; about ninety species of polypa- 
ria, of which the lamellar and cellular corals form 
by far the largest proportions; thirty-five species of 
crinoidea; about two hundred and sixty species of 
bivalve shells, and eighty of cephalopoda j sixty-five 
species of trilobites, or other Crustacea ; and the re¬ 
mains of a few species of fishes. Mr. Murchison, 
from his extensive collection of fossils, has selected 
several which he considers characteristic of the four 
groups into which he has subdivided the system ; 
and these fossils, with but few exceptions, are as¬ 
sumed to be specifically distinct from those of the 
carboniferous group. 

In the Cumbrian, or slate system, we have a vast 
argilac.eoas formation, with numerous conglome¬ 
rates ; and from the structure of the entire series, it 
would appear that after the deposition of the strata 
by water, the whole had been exposed to the long- 
continued influence of heat, by which the original 
sedimentary character was either greatly modified, 
or entirely obliterated j about twenty or thirty spe¬ 
cies of shells and corals, consisting of cyathophyllia, 
spiriferse, productre, See. are the only organic re¬ 
mains. In accordance with the slaSy structure, is 
the prevalence of melted rocks throughout the Cum¬ 
brian epoch; for not only do granite, porphyry, 
serpentine, and trap, occur in veins and dykes, but 
also intercalated with the strata, as if the melted 
matter had been poured over argillaceous sediments 
at the bottom of the sea, and had become covered 
by succeeding deposits. 

We'have thus, in these tfo systems, evidence of 
marine depositions going on through an immense 
period of time, during which the sea abounded in 
polyparia, mollusca, and erustacea; for although 
organic remains prevail only in the uppermo-t or 
newest group, yet as we have decided proof that the 
lowermost division has been subjected to intense 
heat, and that even the lines of stratification are in 
a great measure melted away, it is clearly reason¬ 
able to conclude, that the absence of fossils is at¬ 
tributable to the obliteration of the remains of the 
animals which lived and died iq the waters that 
deposited the slate. We must not, however, fail 
to remark, that the relics of organized beings which 
remain are of a peculiar type, and altogether differ¬ 
ent from the corals and shells of the newer second¬ 
ary formations. 

Review qf the Metamorphic Roche ,—The traces 
of stratification, a structure which, we have seen, is 
characteristic of aqueous formations, are evident in 
the upper group of the crystaliine metamorphic 
rocks ; and*there js also an obscure resemblance to 
the alternate depositions of secondary beds, in the 
succession of different mineral masses, as gneiss, 
mica schist, quartz rock, &c. But the lowermost 
^erm of the series, the granite, even these apparent 


relations to the stratified formations, are wanting; 
and in the amorjihons masses, veins, and dykes, we 
have the effect of long continued and intense igneous 
action, produced under circumstances which have 
given to the resulting rocks a very peculiar character. 
There is one striking deduction which M. Fournet 
has drawn from the mineralogidhl character of these 
rocks, namely, that those masses which, according 
to our chemical knowledge, would require the most 
intense and long continued incandescence for their 
formation,—those in which quartz largely predomi¬ 
nates,—are precisely those which from their geolo¬ 
gical position must have been longest exposed to 
such an agency—hence, in granite, the foundation 
rock, quartz, which is the most infusible and refrac¬ 
tory material, largely prevails. The possibility of 
an earth being converted by intense heat into the 
hardest and purest crystal, was shown in the forma¬ 
tion of fictitious rubies. To the granite succeed 
rocks in the exact order of their containing less 
quartz, and being therefort. more easily fusible—A 
granite with a large proportion of felspar, porphyry, 
serpentine, mica, »chist, and clay slate. If we take 
these phenomena into consideration, together with 
the facts previously stated, of the transmutation of 
one substajjee into another by heat, it appeafe to me, 
that in the present state of oqf knowledge, we are 
warranted in concluding that granite and its asso¬ 
ciated rocks, are nothing more tlian sedimentary de¬ 
posits altered by igneous agency. 

Organic Bcmaim in the Metamorphic Rocha .— 
From the intense heat to which the metamorphic 
rocks have been exposed, we cannot expect to find 
any elementary organic structures, except thosg, 
which are formed of materials capalile of resisting 
the effects of such an influence. The observqjions 
and experiments of Mr. Beade have shown that ve¬ 
getables possess a structure which is composed of 
silex, and is indestructible in a common hre.^ In 
animals, we seek in vain for an elementary tissue, 
capable of resisting the powerft.l influence of heat, 
ex(X‘pt in those minute beings, the infusoria. In 
certain families of thesfe living atoms, the soft body 
of the acimal is protected by two cases or shields, 
like the cypris, and these cases are, in various spe¬ 
cies, composed of lime, iron, or flint. In others, 
the skeleton or solid support is in the form of rings, 
or moniliform (head-like) threads. The silicious 
skeletons and shields of the infusoria,therefore 
the only animal structures that can /‘scape destruc¬ 
tion, in substances subjected to th^ influence of a 
high temperature ; and it is clear, that if the skele¬ 
tons or durable parts of any other animals were ex¬ 
posed to such an agency, all traces of their organ¬ 
ization would be obliterated. It would therefore 
be a hopeless task to seek for any trace of animals, 
in rocks where even the lines of atra^fication are 
melted away, except of those which, like the infu¬ 
soria, possessed siHdous skeletons. When speak¬ 
ing of the fossils of the chalk, it was stated that the 
coatings of many of the flints contained myriads of 
the silicious skeletons of animalcule^ and that some 
rocks were almost wholly composed of such re¬ 
mains. 

Ehrenberg, to whom we are largely indebted for 
opening this new iield<of inquiry, has discovered tl^ 
remains of this class of ammals in nnmarous depo¬ 
sits. Thus the ferruginous or ocfireous film or 
scum seen on the water of marshes, or of slagnant 
^ools, or collected at the bottom of ditches, some¬ 
times forming a red or yellowish liiass many inches 
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thick, without any consistence, which divides upon 
the bare touch into minute atoms, and when di led 
resembles oxide of iron, is found to be wholly com¬ 
posed of the shields of infusoria {gaillontllo ftrru- 
ginea). The formation of bog iron-ore is supposed 
to be in a great measure dependent on these animals. 
A ferruginious mass from a }>eat bog, which ap¬ 
pears to have owed its origin to the action of vol¬ 
canic heat at the bottom of the sea,” entirely con¬ 
sisted of shields of infusoria (naviculce), The semi¬ 
opal, and the tripoli of the tertiary deposits, are 
wholly composed of the fossil remains of this class 
of animals. In the secondary formations, we have 
seen that they are equally abundant. Ebrenberg 
also distinctly states, that while in tlie instances 
above mentioned, there cannot be the Irast <loubt of 
the nature of the organic remains ; in the semi-opal 
of the serpentine formation of Champigny, and in the 
precious opal of the porphyry, he has detected 
bodies so exactly similar, that although at present 
he hesitates postively to affirm that they are organic, 
he can scarcely entertain any doubt upon the sub 
ject. 

Relative Age of Mountains. —We have seen that 
the intrusions of melted rocks have not only altered 
the chemical nature of the strata, through which 
they were erujited, but have also chanfed their po¬ 
sition and relations, and produced corresponding 
modifications in the physical geography of the dry 
land, transforming plains into mountain peaks, and 
occasioning the subsidence of elevated regions to 
the bottom of the deep. As these revolutions took 
place at various epochs, separated from each other 
by considerable, or brief peiiods of repose, it is 
manifest that the existing mountain chains are of 
ve|y different ages. JBy a careful examination of 
the phenomena which bear upon this question, the 
relative antiquity of many of the priuci|ial ranges 
has been detenu ine't; or, in other terms, it has been 
ascertained during what geological epochs the Alps, 
Pyrenees, Andes, Ae. were elevated above the waters. 
Our observations on this subject must, however, be 
restricted to an explanation of the mode of indur- 
tion employed, and a brief notice of somf of tbcvre- 
sultg which have been obtained. The positions and 
relation of the secondary strata afford the principal 
data by which this problem may be solved^ for, as 
secondary and tertiary formations have been depo¬ 
sited in diActions either nearly or entirely horizontal, 
it is obviou|, that when they are found highly in¬ 
clined, and in contact with mountain masses of pri¬ 
mary or volcanic rocks, the latter must have been 
protruded since the sedentary were deposited, and 
of course during the secondary or tertiary epochs, as 
the case may be. On the contrary, if we find other 
strata in contact with the same masses, but only 
touching,thein with their edges, or encircling their 
hose, it is obvious tliat the mountains must have been 
elevated before the formation of the surrounding 
deposits. It isjiy cautious indiction of this kind, 
that a distinguished savant, M. £he de Beaumont, 
has shown—•!. That the mountains of Frzegebirge, 
in Saxony, and of the Cute d’Or in Burgundy, are 
newer than tlie Jur^ limestone, but older than the 
gneen sand and chalk. 2. That the Pyrenees and 
Appennines are of about tl^p siyne age with the chalk 
foriiiatipn. 3. That the western part of the Alps is 
newer than' the older tertiary formations, and was 
raised up after the last of the newer pliocene strata 
were deposited. It is obvious that the protrulion 
of such immense masses as the Alps or Pyrenees from 


the bottom of the sea, must have dislodged a vast 
body of water, and created a series of waves high 
and powerful enough to cause transitory but de¬ 
structive inundations over such portions of the ad¬ 
jacent dry land, as were only a few hundred feet 
above the level of the sea. In this way M. Beau¬ 
mont thinks some of those revolutions may have 
been produce^, which seem to have extinguished 
animal life at different periods, and prepared the waf 
for new forms of living beings. 

(7b be continued.) 


MUTUAL RELATION OF THE SCIENCES. 

(Continuedfrom page 352.) 

Without an acquaintance with the history of phy¬ 
sics it is impossible to form any correct opinion of 
the effect which the study of nature has exercised 
upon the cultivation of the oiind. In our schools 
mere children are now taught truths, the attainment 
of which has cost immense labour and indescr^able 
efforts. They smile when we tell them that an Ita¬ 
lian philosopher wrote an elaborate treatise to prove 
that the snow found upon Mount Etna consists of 
the same substance as the snow upon the Alps of 
Switzerland, and that he related proof upon proof 
that both these snows, when melted, yielded water 
possessed of the same properties. And yet this con¬ 
clusion was really not so very palpable, since the 
temperature of the two climates so widely differ, and 
no one in those days had any notion of the diffusion 
of heat over the surface of the earth. When a 
schoolboy takes a glassful of liquid, and placing a 
loose piece of paper over it, inverts the glass with¬ 
out spilling a drop of the contents, he only aston¬ 
ishes another child by his performance, and yet this 
is the identical experiment which renders the name 
of Torricelli immortal. It is a variation of that ex¬ 
periment wjfh which the burgomaster of Magde- 
burgh (Otto von Guerike) threw the Emperor and 
the princes of the empire at Ratisbon into speech¬ 
less astonishment. Our children have more correct 
notions of nature and natural phenomena than had 
Plato ! they may treat with ridicule the errors which 
Eliny has committed in his Natural History. 

By the study of history, of philosophy, and of the 
cl|psic8, we obtain a knowledge of the intellectual 
world, the (laws of thought, of mental inquiry, and 
of the spiritual nature of man. Whilst,we hold 
communion with the spirits of the great and good 
of all ages, we derive from the experience of past 
centuries the power of southing and governing the 
passions, and of softening the heart; we are enabled 
to comprehend man as he exists at the present time, 
since his moral nature remains evervthe same. We 
are taught to embellish, and present, in the most 
engaging form, the principles of truth, of right, and * 
of religion, and thus to made the most enduring im¬ 
pression upon the minds of others. History and 
philosophy, however, could not prevent men from 
being burnt for witchcraft. For when the great 
Kepler went to Tubingen to save his mother from 
the stake, he succeeded only by proving that she 
possessed none of the characteristic signs essential 
to a witch 1 

Only sixty years ago was chemistry, like a grain 
of seed from a ripe fruit, separated from the other 
physical sciences. With Cavendish and Priestley its 
new era began. Medicine, pnsrmacy, and t)ie ortill 
san’s workshop, had prepared the soil upon which 
this seed was to germinate and to flourish. The 
foundation of the science is, as is well known, an 
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apparently very simple theory of the phenomena of 
combustion We have now experienced the great 
benefits and bles^ngs wltich have sprung and been 
diffused from this view. Since the discovery of 
oxyym the civilised world has undergone a revolu¬ 
tion in manners and customs. The knowledge of 
the composition of the atmosphere, of the solid 
crust of the earth, and of water, and their influence 
i^ion the life of plants and animals, wA linked with 
that discovery. The successful pursuit of innumer¬ 
able trades and manufactures, the profitable separa¬ 
tion of metals from their ores, also stand in the 
closest connection therewith. It may well he said 
that the material wealth of empires has increased 
many-fold since the time oxygen became known, and 
the fortunes of individuals have been augmented in 
proportion. Every discovery in chemistry has a 
tendency to bring fortli similar fruits. Every ap¬ 
plication of its laws is capable of producing advan¬ 
tages to the state in some way or other, augmenting 
its potvers or promoting its welfare. 

In many respects cliemistry is analogous to ma¬ 
thematics. On the oue hand, the application of this 
latter science enables us to- measure land, to erect 
buildings, and to raise weights, and, as in arithmetic, 
becomes an in.>.trument, the skilful employment of 
which secures most obvious and universal advant¬ 
ages ; on the other hand, mathematics enables us to 
draw correct logical conclusions according to defin¬ 
ite rules, teach us a peculiar language, which allows 
us to express a series of such conclusions in the 
most simple manner, by lines audjsymbols.intelligiljle 
to every one who understands this language ; give 
us tile power to deduce truths by means ot certain 
operations with these lines and symbols; and furnish 
us with an insight into relations of things formerly 
obscure or unknown to us. The mechmiician, the 
natural philosopher, the a.stronomer, enjuloy mathe¬ 
matics as an indispensable instrument for the at¬ 
tainment of their ends. They must, indeed, be so 
practised in its management that its applies! ion be¬ 
comes a mechanical habit, requiring only the exer¬ 
cise of memory. But it is not the mere instrumeut 
which plans and executes 'the work, but the human 
intellect, li ou will admit that without the power of 
observation, without judgment, without sagacity, 
all mathematical knowledge u-seless. You m*ay 
imagine a man who, favoured by a good memory, 
has rendered himself intimately acquainted with 
every theorem of mathematics, who has obtained an 
eminent degree of skiltulnesa in handling this instru¬ 
ment, but who is altogether unable to invent a pro¬ 
blem for solution. If you propose to him a problem, 
and give him tlje conditions for the solutions of a 
qaestion, he will succeed in obtaining an answer by 
performing the current operations with which he is 
familiar, and express it in a formula consisting of 
certain symbols, the meaning of which, however, is 
perfectly uniutelligibie to him, liecause he is defici¬ 
ent in other attainments essential for judging of its 
truth. Such a man is a mere calculating machine. 
But as soon as he possesses the capacity and the 
teient of proposing a qaestion to himself, and test¬ 
ing the truth of his cdculation by experiment, he 
becomes qualified to investigate nature. For from 
whence should he derive his problems if not from 
natureHe denominated a mechanician, an as- 
tronoimr, or a naturM philosopher, if, starting from 
observation, he is able to ascertain the connection of 
certain phenomena and the causes producing them: 
and then is capable, not merely of expressing the 


results in a formula, in the language of the mathe¬ 
matician, but of making an application thereof, ex¬ 
hibiting his formula in the shape of a phenomenon 
or external fact, thereby testing its truth. The as¬ 
tronomer, the mech-.'nician, the natural philo.sopher, 
therefore, in addition to mathematics, which they 
use only as an instrument, still (require the art of 
observing and interpreting phenomena, the ability 
to present the resnlts of abstract reasoning in a visi¬ 
ble shape by means of a machine or some form of 
apparatus ; in fact, to prove the correctness of their 
conclusions by experiment. The natural philosoplier 
proposes to himself the solution of a problem, he 
endeavours to ascertain the causes of a given pheno¬ 
menon, the variations it undergoes, and the condi¬ 
tions under i^hich these changes take place. If his 
questions have been correctly put, and all the cir¬ 
cumstances (the factors) taken into account, he suc¬ 
ceeds in obtaining, by the aid of matbematical pro¬ 
cesses, a simple expression for the unknown quan¬ 
tity or relation which has i.’-en the object of his 
search. This expression or formnla, translated into 
ordinary language, explains the mutual connection 
of the observed phenomena, or of the exjieriinenta 
which he has instituted ; and the formula is correct, 
when it enables him to produce a certain std'ics of 
iiewphenomAia which are its corollaries. 

Chemistry, in answering her ovfn questions, pro¬ 
ceeds in the same, manner as exi>erimcntal physics. 
She teaches the methods of discovering and deter¬ 
mining the qualities of the various substances of 
which the crust of the earth is composed, and which 
form the constituents of animal and vegetable organ¬ 
isms. We study the properties of bodies, and the 
alterations they undergo in contact with others. Ail 
our observations, taken collectively, form a lijn- 
guage. Every property, every alteration which we 
perceive in bodies, is a word in that language. Cer¬ 
tain definite rJations are manifested in the deport¬ 
ment of bodies toward each other, a similarity in 
form, or analogy in properties, or diversities in both 
respects. Such diversities are as numerous and va¬ 
rious as the words of the most copious language, and 
they are nq less varied in their signification and in 
the relations which they bear to our senses, , 

The verbal meaning conveyed by{the properties of 
bodies,—jto pursue the illustration,—changes ac¬ 
cording to the mode in whicli these elements are 
arranged. As in all languages, we have ili that lan¬ 
guage whereby material bodies hold iionvcrse with 
us, articles, substantives, and verbs, with their va¬ 
riations of cases, declensions, and conjugations. We 
have also many synonymes ; the same quantities of 
the same elements produce a poison, a remedy, or 
an aliment, volatile or a fixed body, according to 
thei manner of arrangement. 

When we would understand the meaniqg of, the 
properties of bodies, that is, of the words in which 
nature speaks to us, we use the alphabet to decipher 
and to read them; as, for instange, a fountain of' 
mineral water in Savoy cui'es that remarkable en¬ 
largement of the thyroid gland denominated goitre, 

I put questions to that water, the combinations of 
the several letters in its answ&r informs me that it 
contains iodine, A man having partaken of some 
food, dies soon afte®, vfjth all the symptoms of 
poisoning. The language of the phenomena, which 
is familiar to the chemist, tells him that arsenic, or 
corrosive sublimate, or some other body, was m*ixed 
witti the food. 


{To he continued.) 



THE MAGAZINE OF SCIENCt:. 


359 


CAOUTCHOUC MANUFACTURE. 

This department of operative industry has, within 
a few years, acquired an importance equal to that 
of some of the older arts, and promises, ere long, to 
rival even the ancient textile fabrics in the variety of 
its designs and applications. The manufacture of 
caoutchouc has, at present, three principal branches 

1. The condensation of the crude lumps or shreds 
of caoutchouc, as imported from South America, 
India, &c., into compact homogeneous blocks, and 
the cutting of these blocks into cakes or sheets for 
'the stationer, surgeon, shoemaker, &c. 

2. The filature of either the Indian rubber bottles, 

or the artificial sheet caoutchouc, into tapes and 
threads of any requisite length and fineness, which, 
being clothed with silk, cotton, linen, or woollen 
yards, form the basis of elastic tissues of every 
kind. * 

3. The conversion of the refuse cuttings and 
coarser qualities of caoutchouc into a viscid varnish, 
which, being applied between two surfaces of cloth, 
constitutes the well-known double fabrics, impervi¬ 
ous to water and air. 

1. The caoutchouc, as imported in skinny shreds, 
fibrous balls, twisted concretions, chee.se-hke cakes, 
and irregular masses, is, more or less, impure, and 
sometimes fraudulently interstratified with earthy 
matter. • It is cleansed by being cut into small 
pieces, and washed in warm water. It i# now dried 
on iron trays, heated with steam, while being care¬ 
fully stirred about to separate any remaining dirt, 
and is then passed through, between a pair of iron 
rolls, under a stream of water, whereby it gets a 
second washing, and becomes at the same time 
equalized by the separate pieces being blended to- 

f ether. The shreds and cuttings tl^s laminated, if 
till foul or heterogeneous, are thrown back into a 
kind of hopper over the rolls, set one-sixteenth of an 
inch %part, and pu.ssed several times through between 
them. The above method of preparation is that 
practised by Messrs. Keene and Co., of Lambeth, in 
their excellent manufactory, under a patent granted 
in October, 1836, to Mr. Christopher Nickels, a 
partner in the firm. 

In the great establishment of the Joint-Stock 
* Caoutchouc Company, at TutUnham, origiigilly un¬ 
der the direction of Mr. Sievier, a gentleman distin¬ 
guished no less by his genius and taste as a sculp* 
tor, than by his constructive talents, the prepara¬ 
tory rinsing and lamination arc superseded by a 
process ot^washing practised in Mr. Nickels’s se¬ 
cond operation, commonly called the grinding, or, 
as it should mdlre properly be styled, the kneading. 
The mill employed for agglutinating or incorpora¬ 
ting the separate fragments and shreds of caoutchouc 
into a homogeneous clastic ball, is a cylindrical box 
or drum of cast iron, 8 or !) inches in diameter, set 
on its side, and traversed in the line of its horizontal 
axis (also 8 or 9 inches long) by a shaft of wrought 
iron, furnished with three rows of projecting bars, 
or kneading arras, placed at angles of 120 deg. to 
eoi'h other. These act by rotation against 5 chisel- 
shaped teeth, which stand obliquely up from the 
front part of tllB bottom of the drum. The drum 
itself consists of 2 semi-cylinders ; the under of 
which is made fast to a Strong iron framing, and the 
upper^is hinged to the under one behind, but bolted 
to it before, so as to form a cqyersor lid, which may 
be opened pr laid back at pleasure, in order to ex¬ 
amine the caoutbhonc from time to time, and take 
it out v/hen fully kneaded. In the centre of the Ud^ 


a funnel is made fast, by which the cuttings and 
shreds of the Indian rubber are introduced, and a 
stream of water is made to trickle in, for washing 
away the foul matter often imbedded in it. The 
power required to turn the axis of one of these mills, 
as the drums or boxes are called, may be judged of 
from the fact, that if it be only 2 inches in ^me¬ 
ter, it is readily twisted asunder, and requires to he 
3 inches to withstand every strain produced by the 
fixed te -th heading the caoutchouc against the re^ 
volvittg arms. Fire pounds constitute a charge of 
the nioterial. 

One of the most remarkable phenomena of the 
kneading operation, is the prodigious beat diaengagiBd 
in the alternate condensation and expansion of the 
caoutchouc. Though the water be cold as it trioklea 
in, it soon becomes boiling hot, and emits copious 
vapours. When no water is admitted, the tempera¬ 
ture rises much higher, so that the elastic lump, 
though a bad conductor of heat, cannot be safely 
touched with the hand. As we shall presently find 
that caoutchouc suffers no considerable or permanent 
diminution of its volume by the greatest pressure 
which can be applied, we must ascribe the heat 
evolved in the kneading process to the violent intes¬ 
tine movements excited throughout oil the particles 
of the elastic mass. 

During the steaming, much muddy water runs off 
through apertures in the bottom of the drum. In 
the course of half an hour’s trituration, the various 
pieces become agglutinated into a soft, elastic, ovoid 
ball, of a reddish brown colour. This boll is now 
transferred into another similar iron dram, where 
it is exposed to the pricking and kneading action of 
3 sets of chisel points, 5 in each set, that project 
from tlie revolving shaft at angles of 123 degrees to 
each other, and which encounter the resistance oc¬ 
casioned by five stationary chisel teeth, standing ob¬ 
liquely upwards from the bottom of the drum. Here 
the caoutebous is kneaded dry along with a little 
quicklime. It soon gets very hot; discharges in 
steam through the punctures, the water and aii 
which it had imbibed in the preceding washing 
operation ; becomes, in consequence, more compact; 
and, in about an hour, assumes the dark brown co¬ 
lour of stationers’ rubber. During all this time fre¬ 
quent explosions take place, from the expansion and 
sudd^i extrication of t|fe imprisoned air and steam. 

From the second set of drums the ball is trans¬ 
ferred into a third set, whose revolving shaft, being 
famished both with flat pressing bars, and parallel 
sharp chisels, perpendicular to it, exercises the two¬ 
fold operation of pricking and kneading the mass, so 
as to condense the caoutchmic into a homogeneoua 
solid. Seven of these finished balls, weighing, as 
above stated, 5 pounds each, are tbcTt introduced 
into a much larger iron drum of similar con.straction, 
but of much greater strength, whose'shaft ia studded 
all round with a formidable array of blunt chiadls. 
Here the separate balls becomes perfectly incorpo¬ 
rated into one mass, free from honeycomb cells or 
pores, and therefore fit for being squeezed into a 
rectangular or cylindrical form in a suitable cast- 
iron mould, by the action of a screw-press. When 
condensed to the utmost in this box, the lid is se¬ 
cured in its place by screw bolts, and the mould is 
set aside for several days, ItJs a curious fact, that 
Mr. Sievier has tried to give tiiis moulding force, by 
the hydraulic press, without effqgt, as the cake of 
caoutchouc, after being so condensed, resists mbeh 
more considerably than after the compressing action 
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of the screw. The cake form generally preferred for 
the recomposed, ground, or milled caoutchouc, is a 
rectangular mass, about 18 inches long, 9 inches 
broad, and 5 inches thick. 

This is sliced into cakes for the stationer, and into 
sheets for making tapes and threads of caoutchouc, 
by an ingenious self>scting machine, in which a 
straight steel blade, with its edge slanting down¬ 
wards, is made to vibrate most rapidly to and fro in 
(S horisontal plane ; while the cake s>f caoutchouc, 
clamped or embrac^ at each side between twojitrong 
iron bars, is slowly advanced against the blade by 
screw-work, like that of the slide rest of a lathe. 
In cutting caoutchouc by knives of every form, it is 
essential that either the blade or the incision be con¬ 
stantly moistened with water; for otherwise the tool 
would immediately stick fast. As the above straight 
vibrating knife slants obliquely downwards, the sheet 
which it cuts off spontaneously turns up over the 
blade in proportion as it is detached from the bottom 
mass of the cake. The thicker slices afterwards cut 
by hand, with a wetted knife, into small parellelopi- 
peds for the stationer, the sections being guided rec¬ 
tangularly by saw lines in a wooden frame. The 
wholesale price of these is now reduced to 2s. per 
pound. Slices may be cut off to almost any desired 
degree of thinness, by means of an adjusting screw 
—a mechanism that acts against a board which sup¬ 
ports the bottom of the cake, and raises it by any 
aliquot part of an inch, the catting blade being 
caused to vibrate always in the same horizontal 
plane. These thin slices constitute what is caUed 
sheet caoutchouc, and they serve tolerably for mak¬ 
ing tubes for pneumatic apparatus, and sheaths of 
every kind; since, if their two edges be cut obli¬ 
quely with clean scissors, they may be made to co¬ 
alesce, by gentle pressure, so intimately, that the 
line of junction cannot be discovered either by the 
inflation of a bog or tube thus formed. 

The mode of recomposing the ctfttings, shreads, 
and coarser lumps of caoutchouc into homogeneous 
elastic cake, specified by Mr. Nickels, for his patent, 
sealed October 24, 1836, is not essentially different 
from that above described. The cylinders of his 
mill are more capacious, are open at the sides like a 
cage, and do not require the washing apparatus, as 
the caoutchouc has been cleansed by previous lami¬ 
nation and rinsing. lie completes the kntading 
operation, in this open cylinder, within the space of 
of abort two hours, and afterwards squeezes the 
large ball so formed into the cheese form, in a mould 
subjected to the action of an hydraulic press. As 
he succeeds perfectly in making cbmpact cakes in 
this way, hid caoutchouc must differ somewhat in its 
physical constitution from that recomposed by Mr. 
Sievier’s process. He uses a press of the power of 
70 tons ; such pressure, however, must not be ap¬ 
plied suddenly, but progressively, at intervals of two 

three minutes between each stroke; and when the 
pressing is complete, he suffers the caoutchouc to 
remain underpressure till it is cold, when he thrusts 
it out of the mould entirely, or, placing his mould 
in the slide-rest mechanism, he gradually raises the 
caoutchouc out of it, while the vibrating knife cuts 
it into slices in the manner already described. The 
elegant machine by which these sheets are now so 
easily and accurately sliced, was, I believe, originally 
contrived and constructed by Mr. Beale, engineer. 
Church-lane, Whitechapel. 

(To it eontinutd.) 


PROPAGATION BY LEAVES. 

I RAVE been in the habit for the lost three years of 
raising Camellia stocks from leaves, and I consider 
the plan an excellent one. The CameUia psoniflora 
being the strongest growing sort with which I am 
acquainted, is the one I select for the purpose. In 
March, with a sharp knife, I cut off as many leaves 
close to the branch as I want, taking, of course, the 
buds off with them. The leaves are potted immedi¬ 
ately in 48-sized pots, in peat and sand, and are 
placed about one-third their depth into the soil, and 
the pots are then plunged into a tan-bed where no 
fire-heat is employed; they are covered with a hand¬ 
glass, kept moderately moist, and shaded when ne¬ 
cessary. These leaves strike root, grow vigorously, 
and in two seasons make good stocks for grafting 
on. This,mode of raising Camellia stocks is very 
convenient, for it is often easier to procure leaves 
than grafts, and the plan answers well when leaves 
are sent from a distance. In ApHl, 1843, a blos¬ 
som of a new double Camellia was sent to me; it 
had travelled upwards of 300 miles, and was so dry 
that I could not discover its colour; there were, 
however, two or three leaves attached to it, one of 
which was treated as above, and I hare now from it 
a very strong plant, 5 feet 6 inches in height, pro¬ 
ducing nine flower-bads ready to expand. The plant 
has been ^topped twice in order to caiftie it to 
throw out'branches, which are now eleven in num¬ 
ber; the circumference of the stem is H inch at 
the bottom. I likewise raise Orange stocks in a 
similar manner: the leaves are cut off in August, 
and are potted but not covered with hand-glasses. 
The stocks which I use for Orange grafting are Ci¬ 
trons, which being strong grovrers, make excellent 
plants by tb&^ollowing summer. TJie Citrons, J 
imagine, may however be grown much quicker by 
putting in the leaves in February instead ot ip Au¬ 
gust. I have no doubt that the plants will be suffi¬ 
ciently strong to be grafted by the end of July or 
early in August .—Correspondent qfthe Gardener't 
Gazette. 

VARIETIES. 

To take Impresstons from Coins, Hfc .—Make a, 
thick solution of isinglass in water, and lay it hot on 
the medal; let it remain for twelve hours, ^en re¬ 
move it, breathe on it and apply gold or silver leaf 
on thr wrong side. Any colour may be given to the 
isinglass instead of gold or silver, by simple mix¬ 
ture. *■ o 

Orrious Experiments in Optics ^—It is known 
that tartaric acid exercises a rotary jjower over light, 
and imparts to it its saline combinations; paratar- 
taric acid, on the contrary, although of the same < 
ponderal composition, docs not possess this pro¬ 
perty. M. Mitcherlii^, a Prussian chemist, has 
examined whether this would be the case under cir¬ 
cumstances in which the two bodies wqpld be simi¬ 
lar, not only in their chemical composition, but in 
their chrystdline form and their physical properties; 
the result has confirmed the established principle; 
and thus (says M. Mitcherlich) we have two bodies, 
in which the nature and number of*the atoms, their 
arrangement and their distance, are the same, and 
which are, nevertheless, distinguished by different 
optical properties. • 

To gild or silver tfVriling .—Let there be a Ijt- 
tle gum and lump sugar in the ink. you write 
with; when dry, breathe on it and a^ply the 
leaf. 
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TAYLOR’S IMPROVED DOMESTIC FIRE 
ESCAPE. 

The many fatal instances of loss of life by fire, na¬ 
turally leads us to examine and regard any attempt 
to provide for the means of escape at such an alarm¬ 
ing crisis. Wherever danger or apprehension exists, 
every person who can afford to do so, shonld be 
provided with an apparatus that would enable him 
not only to preserve his own life, but the lives of 
others, which may be as vaUiable to him os his own. 

Taylor’s Patent Domestic Fire Escape, of which 
we present our readers with a drawing, seems admi¬ 
rably adapted for the intended purpose. It can be 
fitted to, and concealed in an ordinary dressing 
table, or other article of chamber furniture, and 
used with scarcely a moment’s preparation. As 
soon as the person has attached himself to it, his 
own weight supplies all the regulating power, which 
produces an easy and gradual descent, entirely free 
from any concussion, the motion and velocity being 
the same throughout, whatever m<iy be* the height 
of the building. This power is obtained in so sim¬ 
ple a manner by this invention, that it may truly be 
called the desideratum. The mechanical principle 
on which this Apparatus is constructed is so novel, 
and at the same time so aj)propriute, that altliongh 
the check which is necessary in descending is given 
by the person’s own weight, yet the heaviest man 
will not descend much cpiicker than a child; as 
soon as one person has reached the ground, and de¬ 
tached himself, he removes the pressure of a spring, 
which allows the band to be drawn up again with 
the greatest rapidity by means of a cord, which tlie 
act of descending has coiled reversely round the 
barrel. In this manner ten or twenty persons might 
descend in as many minutes. 

Description. Pig. 1 is a sectional view of the ma- 
ehine, a 6 is a lever turding on a fi^rum at c, and 
formed with a hinge shoulder for the purpose of be¬ 
ing turned back over the Apparatus when not in 
use, hilt acting as an entire lever when open ; over 
one end of this lever at d, passes a band e, which 
is coiled round the barrel f, the end of the band is 
formed with a loop g, to which may be. attached a 
hag, body belt, or other appendage, m is a spring, 
(the main feature of the invention), which ^being 
fixed at one end to the lever, presses at the other 
end against the barrel, with a force exactly propor¬ 
tioned to the weight supported by tlie lever or arm 
of the Apparatus, and forming the precise degree of 
friction or check to allow of a gradual and easy de¬ 
scent. The other division of the barrel shows the 
cord which has wound itself round during the de¬ 
scent, and if ready, when the weight of the person is 
removed, for drawing up the machine. The whole 
apparatus may be contained in a cubical space of 
about fifteen inches. 

Fig. 2 shews the apparatus and machine shut up 
in an ordinary washing stand. 

CAOUTCHOUC MANUFACTURE. 

{Continued from page 360.) 

2. Filature of Caoutchouc for making elastic fa¬ 
brics. 

Messrs. Rattier and Guibal mounted in their fac¬ 
tory at St. Denys, so long ago as the year 1836 or 
1837, a michine^,for cutting a disk of caoutchouc 
into a continuous fillet spirally, from its circum¬ 
ference towards its centre. This flat disc was made 
by pressing the bottom part of s bottle of Indian 
rubber in an iron mould. 


A machine on the same principle was made the 
subject of a patent by Mr, Joshua Proctor West- 
head, of Manchester, in February, 1836; and be¬ 
ing constructed with the well-known precision of 
Manchester workmanship, it has been found to act 
perfectly well in cutting a disc of caoutchouc, from 
the circumference towards the^centre spirally, into 
one icontinuoua length of tape. For tlie service of 
this machine, the bottom of a bottle of India rub¬ 
ber of good quality being selected, is cut off and 
flattened by heat and pressure into a nearly round 
cake of uniform thickness. This cake is made fast 
at its centre by a screw nut and washer to the end 
of a horizontal shaft, which may be made to revolve 
with any desired velocity by means of appropriate 
pulleys aiiA bands, at the same time that the edge of 
the disc of caoutchouc is acted on by a i-ircular knife 
of ciLst steel, made to revolve 3000 times per mi¬ 
nute, in a plane at right angles to that of the disc, 
and to advance upon its axis progressively, so as 
to pare off a continuous a”iform tape or fillet from 
the circumference of the cake. During this cutting 
operation, the knife and caoutchouc are kept con - 
stantly moist with a slender stream of water. A 
succession of threads of any desired fineness is af¬ 
terwards cut out of this fillet, by drawing it in a 
moist staM; through a guide slit, against the sharp 
edge of a revolving steel diset This operation is 
dexterously performed by the hands of young girls. 
M M. Rattier and fluihal employed, at the above- 
mentioned period, a mechanism consisting of a series 
of circular steel knives, fixed parallel to each other 
at minute distances, regulated by iiitcrpiwed washers 
upon a revolving sliaft; which series of knives acted 
against another similar series, jilaced upon a parallA 
adjoining shaft, with the effect of cutting the tape 
throughout its length into eight or more threads at 
once. An improved modification of that apparatus 
is described and figured in the specification of Mr. 
Nickels’s patent of October, 1836. lie employs it 
for cutting into thread.s the tapes made from the re¬ 
composed caoutciiouc. 

The body of the bottle of India rubber, and in 
general^any hollow cylinder of caoutchouc, is cut 
into tapes, by being first forced upon a mandril of 
soft wood of such dimensions as to keep itVqually 
distended. This mandril is then secured to the shaft 
of a lathe, which has one end formed into a fine- 
threaded screw, that works in a fixeci q/it, so as to 
traverse from right to left by its rotation. A circu¬ 
lar disc of steel, kept moist, revolvhs upon a shaft 
parallel to the preceding, at such a fiistance from it 
as to cut through the caoutchouc, so that, by the 
traverse movement of the mandril shaft, the hollow 
cylinder is cut spirally into a continuous fillet of a 
b'eadth equal to the thickness of the side of the cy¬ 
linders of recomposed caoutchouc, for the purpose 
of being cut into fillets by such a macinne. 

It is probable that the threads formed from the 
best India rubber bottles, as imported from Pva, 
are considerably stronger than those made from le- 
coraposed caoutchouc, and there&re much better 
adapted for making Mr, Sievier’s [latent elastic 
cordage. When, however^ the kneading operation . 
has been skilfully performed, I find that the ^breads 
of the ground cqputfhouc, as it is incorrectly called 
by the workmen, answer well for every ordinary pur¬ 
pose of elastic fabrics, and are, of course, greatly 
more economical, from the much lower priOe of the 
material. 

Threads of caoutchouc are readily pieced by paring 
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the broken ends obliquely with scissors, and then 
pressing them together with clean fingers, taking 
care to admit no grease or moisture within the 
junction line. These threads must be deprived of 
their elasticity before they cun be made subservient 
to any torsile or textile manufacture. Each thread 
is inela»tica{ed individually in the act of reeling, by 
the tender boy or girl pressing it between his moist 
thumb and finger, so as to stretch it to at least eight 
times its natui'al length, while it is drawn rapidly 
through between them by the rotation of the power, 
driven reel. This extension is accompanied with 
condensation of the caoutchotic, and with very con¬ 
siderable disengagement of heat, as pointed out in 
Nicholson’s Journal upwards of iSO years ago, by Mr. 
Gough, the blind philosopher of Kendal. 1 at- 
tempted to stretch the thread, in the ufit of reeling, 
but found the sensation of heat too painful for my 
unseasoned fingers. The reels, after being com¬ 
pletely filled with the thread, are laid aside for some 
days, more or fewer, according to the quality of the 
caoutchouc, the recomposed requiring a longer pe¬ 
riod than the bottle material. When thus rendered 
inelastic, it is wound off upon bobbins of various 
sizes, adapted to various sizes of braiding, or other 
machines, where it is to be clothed with cotton or 
otlier'farn. 

In the procas.s of making the elastit ti.ssues, the 
threads of caoutcduuc liemg first of all deprived of { 
their ela.sticity, are prepared for receiving a sheath 
upon the braiding machine. For this purpose they 
are stretched by hand, in the act of winding upon 
the reel, to 7 or 8 times their natural length, anti 
left or 3 weeks in tliat state of tension upon the 
reels. Thread thus iuelasticaM has a specific gra- 
giavity of no less than 0-()48732 : but when it has 
it^ elasticity re.stored, and its length reduced to its 
pristine state, by rubbing betwe^-n the warm palms 
of the haud.s, the specific gravity of the same piece 
of thread is reduccil to 0-923939. This phenome- | 
non is akin to that exhibited in the process of wire¬ 
drawing, where the iron or brass gets condensed, 
hard, and brittle, while it disengages much heat: 
which the caoutchouc thread also docs in a degree 
intolerable to unpractised fingers, as j^bove men- 
tioned. 

The thread of the Joint-Stock Caoutchouc Com¬ 
pany is numbered from 1 to 8. No. 1. is^tlie finest, 
and has about 5000 yards in a pound weight; No. 

4. has SO^O in the pound weight; and No. 8. 700, 
being a ve^ powerful thread. The finest is used 
for the finer elastic tissues, as for ladies’ silver and 
gold elastic^ bracelets and bands. The ropes made 
by Mr. Sievier with the strongest of the above threads, 
clothed with hemp and worked in his gigantic braid¬ 
ing machine, possess, after they are re-elasticated by 
heat, an extraordinary ftrengtii and elasticity : and, 
from thj nearly rectilinear direction of all the strands, 
can stand, it is said, double the strain of the best 
patent cordage of like diameter. 

In treating of the manufacture of elastic fabrics, I 
have great pleasure in adverting to the ribbon looms 
at Holloway, which display to great advantage the 
mechanical genius of the patentee, Mr. Siever. Their 
productive powers tnay be inferred from the follow- 
ipg statement:—5000 yards of 1-incb braces are 
woven weekly in one IS^ribjjon loom, whereby the 
femalq operative, who has nothing to do but watch 
its automatic movements, earn 10s. a week : 3000 
yaids of 2-inch braces are woven upon a similar 
loom in the same time. Hut one of Mr. Sii^rier’s 


most curious patent inventions, is that of produdng 
by the shrinking of the caoutchouc threads in the 
foundation or warp of the stuff, the appearance of 
raised figures, closely resembling coach lace, in the 
weft. 'Thus, by a simple physical operation, there 
is poduced, at an expense of one penny, on effect 
which could not be effected by mechanical means for 
less than one shilling. 

3. Of the Water-proof doable Fabrics. 

'The paringS, the waste of the kneading operations 
abore described, and the coarsest qualities of im¬ 
ported caoutchouc, such as the inelastic lumps from 
Para, arc worked up into varnish, wherewith two 
surfaces of doth arc cemented, sn as to form a com¬ 
pound fabric, impervious to air and water. ’Hie 
caoutchouc is dissolved cither in petroleum (coal- 
tai) naptha, or oil of turpentine, by being triturated 
with either of the solvents in a close cast-iron vessel, 
with a stirring apparatus, moving by mechanical 
power. 'The heat generated during the attrition of 
the caoutchouc, is sufficient to favour the solution, 
without 4he application of fuel in any way. These 
triturating cylinders have been called pug mills by 
the workmen, because they are furnished with ob¬ 
liquely pressing and revolving arms, but in other 
respects they differ in construction. They are four 
feet in diameter, and make one turn in a second. 
Three days arc required to complete the solution of 
one charge of the varnish materials. Tlie propor¬ 
tion of the solvent oils varies with the object in view, 
being always much less in weight than the caout¬ 
chouc. 

When the varnish is to be applied to very nice 
purposes, us bookbinding, &c., it must be rubbed 
into a homogeneous smooth paste, by putting it in a 
lioppcr, and letting it full between a couple of paral¬ 
lel iron rolls, set almost in contact. 

'I'he wooden framework of the gallery in which 
the waterproof cloth i.s manufactured, should be at 
at least 5U yards long, to give ample room for ex¬ 
tending, airing, and drying tlie pieces ; it should be 
'2 yards wide, and not less than 5 high. It is formed 
of upright standards of wood, bound with three or 
four horizontal rails ut the sides and the ends. At 
the end of the gallery, where the varnish is applied, 
the web which is to be smeared must be wound upon 
a beam, resembling in size and situation the cloth 
bfam of the weavSr’s loom. The piece is thence 
drawn up and stretched in a horizonb-il direction 
over a bar, like the breast beam of a loom, whence 
it is extended in a somewhat slanting direction down¬ 
wards, and passed over tlie edge of a horizontal bar. 
Above this bar, and parrallel to it, a steel-armed 
edge of wood is adjusted, so closely as to leave but a 
narrow slit for the passage of Ui^ varnish and the 
cloth. This horizontal slit may be widened or nar¬ 
rowed at pleasure by tliumb screws, which lower or 
raise the fiiovable upper board. The caoutchouc 
paste being plastered thickly with a long spatula of 
wood upon tbe down-sloped part of the web, which 
lies between the breast-beam and the above-de¬ 
scribed slit^ the cloth is then drawn through the slit 
by means of cords in a horizontal direction along 
the lowest rails of the gallery, whereby it gets uni¬ 
formly besmeared. As soon os the whole web, 
(loiisisting of about 40 yards, is thus coated with the 
viscid varnish, it is extended horizontally upon 
rollers, in the upper part of the gajlery, and left for 
a day or two to dry. A second and thir^ooat are 
then applied in succession. Two such webs, or 
pieces, are next cemented face to face, by passing 
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them, at the instant of their being brought into con¬ 
tact, through between a pair of wooden rollers, care 
being taken by the operator to prevent the formation 
of any creases, or twisting of the twofold weh. 
The under one of the two pieces being intended 
for the lining, should be a couple of inches broader 
than the upper one, to instire the uniform covering 
of the latter, which is destinetl form the outside 
of the garment. The double elotli is finally sus¬ 
pended in a well-ventilated stove rwm, till it be¬ 
comes dry, and nearly free from smell. The parings 
cut from the broader edges of the under piece, are 
reserved for cementing the scams of cloaks and other 
articles of dress. The tape-like shred.s of the dou¬ 
ble cloth are in great rerjiiest among g.irdeueis, for 
nailing up the twig.s of wall shrubs. 

Mr. Walton, of Sowerby-bndge. has recently sub. 
atituted sheet India rubber for leather, in the eon- 
atruction of fillet cards for the cotton and tew niaiiii- 
factures. The superior elasticity of this article is 
said to prove advantageous in several respects. 

Mr. Charles Keene, pri)|ii ielor of the extensive 
and well-organized Iiulia-rahhei faelnry in^.aiiihetli, 
obtained a patent in March IHIt), for ajiplying a 
coat of caoutchouc to the outer sui face of liic llcvi- 
ble leather. The varnish of caoiitehnnc iindc with 
oil of turpentine, has so much lani|iblack incorpo- 
lated with it, as to bring it to the consistence of 
dough. The edge of the doc-skin, buck-skm, or 
wash-leather, being introdm-'-d lictwei'ii a jiair of 
wetted iron rollers, as mucli of the India-rubber 
compound, softened by a g ‘iitlc heat, and rolli d 
into a proper length as will cover the leather, is laid 
in the hollow lietween the leather and the moi.st ey- 
linclers. By their rot.ition, the coating is evenly 
effected. M'lieii the .surface ha., beconie dry, it may 
be embossed or gilt, and varnished over with a solu¬ 
tion of shellac, with a little Venice turpentine, in 
Alcohol. After two or three applications of tins 
kind, the leather is passed tlnuiigh a p*ir of rolleis, 
either smooth or embossed. When made uj> .ar- 
tides, such ns shoes or portniantc.iiis, Ac., aie to be 
covered, the India-rubber variii-sh is used in a thin- 
ner state.— f/re, 

I-MPROVEMENTS IN THE MANUPtCTURE 
Oh’ CANDLES. 

Mr. Chaulf.'S IToMriiev, St; Mary-at-Hill, V's 
lately patented improvements in the manutaeture of 
candles. 

The invention relates, firstly, to the luanufaetnre 
of such candles as consist either entirely of lard, or 
of lard combined with other substances, especially 
with stearine; and, secondly, to the jireparatioii of 
wicks for such and other candles, which are requited 
to burn without Vnulfiug. 

In making candlc.s of lard, or of lard combined 
with other materials, much ineorivenience has been 
experienced from the tendency which the lard has to 
■eparate, in cooling, into a sort of granular struetiiie, 
and the candles, made therewith, are speckled on 
the surface, and otherwise deteriorated in ajipear - 
anec: these disadvantages the patimtee pro|)Oses to 
prevent, by suddenly chilling the candles, as soon 
as they are run into the moulds, and this he cfl’eets 
by plunging the moulds int<) cold water. He also 
■tates that he finds it advantageous to heat the 
moulds (in a steam box or otherwise), before filling 
them, which pit'veiits^a defect thatvthe.se candles 
Would otherwise be liable to, viz., the splitting-up 
of their surface into numerous small ti.s.sures, which 


occasionally appear when the candles are drawn 
from the moulds, but more usually after being ex- 
posed ,for a day or two. The moulds commonly 
employed by the English candle-makers ate not 
used in this process, as those moulds being fixed iri 
a wooden frame, of from half an inch to an inch in 
thickness, that jiortion of the mould which is ini* 
bedded in the wood is protected! from the chilling 
effect of the water, and so much of the candle will 
be found to be speckled and defective; the patentee, 
tberetore, u.ses detached mould.s, with metal eu[)s to 
them, sue.h as are. usu.dly employed liy the foreign 
' manufacturers of stearine candles. 

The improvement in treating and preparing wieka 
consists ill dipping the wicks in a solution of hoiate 
of ammonia, and then diving them. 'Flic strength 
of the solutKm is impnilant, and upon a correct ad¬ 
justment of it the proper action of the wick deiieiids; 
although, us such stiength must vary with the qua¬ 
lity of the eo'I'.n, the eloseiiess of the |ilait of the 
wick, and the quality md proportion of the ingre- 
dieiit.s (it which the caudle ■ eomiiosi'd, no practical 
rule, snllicieiilly geni^ral to suit such eontiiiually 
v.irying eiti um-t mees, e.m bi! given ; but nssiimiiig 
that the .stearine is of good ijualily, the lard al.“o 
good, and r.ithei highly pressed, and mixed in the 
jnopoilion of Iwo-tliiids of the forinei to oik,. third 
o( the Iril ti l ^.md the wick sneli as is oidinaiily ti.-ed 
in eompo.site candles, a solution <>.' 2 !) grains, avoir- 
diipoise, of erystallizeil borate of aminonij, in 1 oz , 
lifjnid meisure, ol di-lilled wiler, will be of tbe pio- 
per stiength. The wicks of eandles eont.iiuing hud 
I'eqnire the stiongest solution, composite (aiidlcsthe 
next degree ot strength, stearine eandles weaker, 
and sperimieeti weakei still. 

Ill eolielii aou, the patentee says,—“ Being aware 
that various niethiais of cooling the moulds of laii- 
dl s, by water and otherwise, for the |)urpose of f'x- 
p-di(iiig the luanufaetnre, h.ive heretofoie heen em- 
ploved, I claim the (iroeesses hereiii-hefore firstly 
desei'ihi d, .i.s applied to .siieli eamlles only as con¬ 
sist (,f laid, or of lard eoinhined with othei mate¬ 
rials, pailieiil.iily with steal me ; ami, .'secondly,—- 
1 claim tlic a])phi;atioii and use of borate of ammo¬ 
nia, (or Hie treatiiieiil and prepar.ition of the wieks 
of e.iiidles,*wliieh, hy their ordlii.iiy process of eom- 
Imstioii, e.oiismne of thems-lves, and do not leiptiie 
to hesimfied.” 

_r _ _ __ 

ELOOR-'I'lLES. * • . 

Wr Imvc been favoiiied with a specimen of glazed 
lliioMiig tiles fioin .Seiiide, ol such superior ((u.ilily 
and lieauty to any piiieuiahle in Bombay, that the 
subject oi then impoitalioii seems well woitliy of 
the cousidcr.it I oil ol the nieicautile community. 
The aspect of the tiles musi he familiar to most of 
those who h.tvo been on tlit Indus—specimens, in¬ 
deed, are plentiful in Bombay. Those before us 
are 0^ inehes square, and ^ ot an inch thick, ad- 
mir.Hdy well-baked, and glazed blue and vidiite, 
like old Dutch ware. One hundred will furnish , 
yards of pavement for 2^ Rs. of price. T.he glaze 
IS a tiue vitreous one, as perfectly ma^e and ap¬ 
plied apparently, asthat on Europeanearthenware. 
The floors of our lobbies and vi'randahs are lieie at 
present generally composed of blocks of trap, rough, 
(old, and comfortless-looking, though sutHcieiitfy 
strong and siibslaiitiSl, «r of tiles imported from 
China. The stone is at once unseemly and txpen- 
sive, and would rarely be employed could a nvwre 
elegjint and economical substitute be found. Tbe 
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Chinese tiJes are 14 inches square, and cost from 15 
Hs.tu 25Rs. per luO. Or taking 20 Rs. as the aver¬ 
age price, and assuming that something less are re¬ 
quited to the square yard than seven tiles, at a cost 
of about Rs. I : 12 annas a yard—more than dou¬ 
ble the pi ice of the Scindian tiles, which can, it is 
said, be imported here lor betwixt 2 and 3 Rs a 
hundred—equivalent to 3j yards of llooring, which 
will, on an avciagc, cost less than 13 annas a yard. 

A verandah, or lobby, 15 feet by 30, could be 
• paved with them for about 70 Rs , cliunam, pavior 
work and all. 'fivey would exceed the Chinese tiles 
as well in strengtii as in cleanliness and beauty.— 
ISombay Times. 

ON TIIK BUSINESS OF THK MINT. 

Frov. Buandf, recently delivered a Lucture at the 
Royal Institution, “On the Business of tlic Mini.’’ 
For many sueeessive years I'lof Braude has taken 
as the subjetl of Ins annual communication to the 
members ol the Royal Inslitiilion, some remarkable | 
service rendered by physical si lence to tlie needs ot 
civilized life. As the duet Biofes.sor at an Aca¬ 
demy which has toi its motto “illustrans eoinmoda 
Vila:,” he conceived llial lie ellectually luitheri d its 
objects by giving pliilosoiiliical cxpl.iii.it'ons ol 
such iiianufacluii sas lliose ol gas, Icimciiled fluids, 
and tll«r compounds witli metals (,is in the i .uc of 
vinegar and eailiunalc of le.ulj, stoaiRie, and its 
adulterations, ttie.* Pursuing ilie same toiirse, 
Piol. DIande narialed, at the meeting tins e\ening, 
wliat may not unlilly lie called the (hernleal and I 
ineeloimeal histoiy ot a mass of gold, fioiri its no-, 
porlation into tins eounliy to ns issue to the pub¬ 
lic 111 the torm of com. Gold is impoited from 
•South Amei If.i, Aliica (in the loi m ot gold-ilust j, : 
^nul liom I he Tral Mouiuains in Russia. ’1 he sup- ' 
ply fioni this last-named source Mi. Muidiison h.us I 
shoifti to be eonlinu.illy ineieasing. This gold is ! 
sent to tlic Mini hyihe Bank. The B.ink, how- j 
ever, first melts and al.so ass.iys (or analyzes) it hy 
its own assajci. The gold is sent in iiigol.s—mas- , 
sive oblong pieces—each weiginng 15 Ihs. These, 
from the pioeess just releired to, are ot known pu- i 
rity and quality. WTieii uueived at the MiiUtium , 
the Bank, the inguts are weiglied m the presence | 
ot lespunsihle olheeis of hoth e.stablishmenfs. They > 
are thf*n deliveted to the Master’s assay-m.istei for 
an.ilysis. Prol. Br.inde heie explained that, lor j 
the purposes ol circulation, it was iietcssaij that I 
gold and silvei coin should be ini.xed w itli an inte- ■ 
nor metal* i^ certain accurate proportions. Tins ] 
allny, as it i.s dolled, is, in the case ol gold, usually ; 
a mixture of ci^iper and silver in eiju.il proportions ^ 
—but It IS essential that the copper lliiis used should 
be perfectly pure. In the gold com of tins country, 
eleven parts ot pure met.il arc eoiubincd willi one i 
paitof alloy, while iu thc,silver coin of alloy 
are eonsidcred suiricent for parts of silver. | 

The French standard is the same lor both metals— | 
VIZ. U metal and 1 alloy. Having thus been ren- | 
dered less llc.vihle, and more available for the j 
purposes of coining, the ingot of gold is melted in i 
a black-lead ciueible; during tins process it is | 
carefully stirreiHiy a bl.ick-le.id rod to iiisnre Hie ( 
equal dillusion ot the .alloy througlioiit llie mass | 
Were tins preeautioii ifrgleeted, the qualily of ihe 
bar into which it is cast would not be utiiloim. 
And if IS obvious that a scarcely jppreeialile v.iii- 
aflon in this respect might seriously deierioiate the 
value of com. '•the 'same process is adopted in re¬ 
gard to Silver, excepting that Mr. Morison has ad- 
vaiit.igeously adopted cast iron, instead ofhlack- 


lead, as the material of the melting-pot. Prof. 
Biande here noticed one of the discoveries of Dr. 
Wollaston as having a most important bearing on 
the chemical operation of the Mint. By render¬ 
ing platinum malleable, and thus convertible into 
crucibles and retorts, Dr. Wollaston not only pro- 
videJ means for manufacturing sulphuric acid at 
a cheapei rale, but enabled that substance to be 
reailily useil in e.xtracting silver from ingots qf 
gold. The Itetiner extracts at a small cost, the 
silver which generally accompanies masses of gold. 
And, .es no seignorage is charged on coining, and 
ns he is entitled tocoined, in exchange for uncoined 
gold, without expense, whatever silver he can re¬ 
move from his ingol is so much clear gain to him, 
TTie b.ir of gold is now consigned to the ancient 
company of Monpyer», and hcic tlie mechanical 
operations, whicli convert it into com, commence. 
These, however, are nece&sanly controlled by 
ehernical principles. When broken down, as it 
called, (i. e. .S(|Uetv.cd to llie t'mekness of the com), 
the b.ir is annealed, (heated, that the metal may 
become tiaetihle,) but heated out of contact with 
air, lesi the .illoy should liurn. Prof. Brand? de¬ 
scribed, .ind illiisiralcd by models, tlie operation 
ol the rolling-room ; the extiemely accurate tini- 
lurinity in tlie thickness of the iihbaiid of gold, 
Iroiii wlienee tlie blanks are struck, obtained by 
iSii J. Ballon’s m.ichine. lie then showed how, 
hy moans of most delicate adjustments, any nii- 
niilc vaiiaiion in the quality of dilleient parts 
ot the libhand was compens.itcil in the btauk- 
eiiItmg-maelmie. He expl.lined Mr. Bolton’scon- 
ti IV.line for making the attnospberic pre.ssure the 
moving-power in tins poweifill, yet most acciiialc 
engine; and jiroereded to desenhe how, aller being 
again .innealed, Ihe blanks are .stamped and milled. 

I’rotVssor Braride hrielly noticed what are called 
the trutl.H of llie pix : t e. the examinations into the 
quality and (icfily of the bullion before it is received 
by the Moneyei.s, and when, having been coined by 
tlieni, it is about to be issued to the jiiiblic. These 
examinations aie always strictly private. The re¬ 
sult, however, is sufficiently and most creditably no- 
toiious—the. iieknowledged pniity of British coin. 
Prof. Biande concluded liy calling attention to the 
manner in whieli the ojierations of the Mint ensured 
the quick production ofu'oin of unimpeachable weight 
and niieness; how loss of interest on bullion was 
obviated : a national |tanie prevented by the rapidity 
of a coinage, wdueh, tliougli so quickly accomplished, 
will bear coinjiarison, a.s to execution, with that of 
any country in the world. 

We shall further illustrate this subject by giv¬ 
ing in some liitiire Numbers of our Magazine, a de¬ 
scription of the machinery employed in this most 
important branch of our uationul economy, which 
we doubt not will prove highly interesting to our 
readers.— Ed. 

ANASTATIC PRINTING. 

An invention to which this name has been given 
has lately been brought before the public, and as it 
is a mam purpose ofthis Magazine to bring forward 
any discovery tending in anywise to the advamwinent 
of science, we hasten to lay before our readers some 
particulars of the process and results of “ Anastatic 
Printing.” 

The principal ineiits of the inwntion*are, in ^he 
first place the method of repeating (something like a 
lithographic printing surface) the tracery of a wood 
block or copper-plate in such maiinrr as immedi- 




366 


THE MAGAZINE OF SCIENCE. 


fttely to yield impressions which are not in any way 
to be distinf^uished from the original engraved sur¬ 
face. This is effected by means of acids diluted to 
Various degrees of strength, which act upon those 
parts of the plates remaining unprotected by the 
ink, and so leave the printing surface very slightly 
in relief. Another chief merit of the invention is 
the successful provision against the spreading of the 
fnk under any degree of pressure, ei^uring the re¬ 
petition of the hiiest lines and sharpest edges with 
singular precision. 

The following is a'brief descrqttlon of the prepa¬ 
ration of a plate or cylinder, suppose a page of the 
Magazine about to be reprinted by this means. The 
sheet is first moistened with dilute acid and placed 
between blotting-paper to absorb any superiluous 
moisture, the ink neutralizes the acid, which is con¬ 
sequently pressed out from the blank sfiaccs only, 
and etches them away. The jiaper is then carefully 
placed upon the plate with which the letter-press 
about to be transferred is in immediate contact, and 
the whole is passed under a press ; on removal from 
which and on carefully <li..:cngaging the paper, the 
letters are found in reverse on the pi,ate, whieli is 
then rubbed with a preparation of gum, after which 
the letters receive an additiun'of ink, which is imme¬ 
diately incorporated with that by which they are 
already formed. These operations are effected in a 
few minutes. 

The surface of the plate round the letters is 
bitten in a very sligiit degice by the ..eid, and on 
the application of the ink it is rejected by llie zinc, 
and is received only by the letters, which arc charged 
with the ink by the common roller used in iiand 
printing, each letter comes from the jiress ns clear 
as if it had been imprinted by type metal, and the 
cojiies are so exact as not to be distinguished from 
the original slieet, Tlie praclibility of trun.-iti-n'ing 
letter-press specially prepared or qViite recent, to 
stone or zinc has been long known. Die main ad¬ 
vantage, however, and a most important one, pos¬ 
sessed by the zinc over the stone is its p.irtability 
and being easily formed into u cylinder, for though 
we have chiefly si>oken of a plate, we understand 
very extensive operations by means ol cylinders are 
in contemphition. We h.ive endiavuured to describe 
the process so as to make it'understood by tiifse of 
our readers who may not be conversant with litlio- 
graphic manipulation, tliose who are will easily re¬ 
cognize some similarity in the methods of preparing 
thejstone and the zinc as far as regards the gum Ac. 

And now a word or two on its probable utility, 
let us enquire how far it may, if carried out with 
energy, conduce t;p the progress of the times; to 
stock booksellers it cannot be received otiierwise 
than an inestimable boon, since it will at least su¬ 
persede the necessity of warehousing tons of stereo¬ 
type blocks and paper. Ilciiceforth there need only 
be printed short editions of heavy works, for if a 
work go off beyond the expectation of the publisher, 
reprints in abundance may be made from a single 
remaining copy at an expedient interval, and the 
advantage to the public mvst follow. We have men¬ 
tioned only one advantage resulting from the intro- 
duction of this invention, it is impossible to specu¬ 
late upon the uses to which Anastatic Printing may 
be applied,, the great principal is a perfect adapta¬ 
tion to answer anvmd of incalculable public benefit, 
and if carried out to the extent it promises, a great 
REVOLUTION in letters is inevitable. 


! THE MONSTER BELL FOE YORK 
! MINSTER. ■ 

A Bell intended to be put up in the south tower 
of York Minster, has recently been manufactured 
at the foundry of Messrs. Hears, Whitechapel, it 
being larger than any other in the United Kingdom. 
Its weight exceeds twelve tons ; it is 7 feet 7 inches 
in height, and its diameter is B itet 4 inches, being 
heavier by 7 tons than the celebrated “ Tom " of 
Lincoln, and by 5 tons than “ Old Torn ” of Ox¬ 
ford. The metal took twelve days to cool, from the 
18th of January when it was poured into the mould 
to the 30th ult. 

The clapper is not yet put in, but this will weigh 
lietwecn 3 and 4 cwt. The tone of it is described as 
lieiiig exceedingly grand, and to be compared to tlic 
full swelling diupa.sons of an organ. The arms of 
the City of S'ork, and those of the Arrhbisliop (the 
Cross keys), are on the bell in ojipo&ite positions to 
each other, 'I’lie following inscription in Lomliar- 
dian cbaracters is round the upper rim ;— “ In 
.sanctiC et feternre Trinitallj, hoiiorem pecunia .sponli; 
euilata Eboraecnaes f.u'ieudiim enraveiunt in uaiim 
ecclesiee inetrop. B. Petri cbor.” and on the lower 
rim are the woids, “ Anno .salutis MDCCCXl.V 
Victoriffi, reg. VI11. Edwardi Arohiepi XXXVIll. 
C. ct G. IV^cars, Londoui, fceerunt.” Tli^coat of 
it is about .£2,000, this havinij been raised by vo¬ 
luntary snbscTiptioii as alluded to in tlie above in¬ 
scription. It is intended by the e.xeeutive Com¬ 
mittee previous to its removal to the Cathedral at 
York, where it will be conveyed by railway, that 
the public should have an opportunity of seeing tlie 
bell, (which is to be named “ Peter of V'ork,”) ami 
which it will require the united eflorts of twenty^ 
horses to dr.iw. 

IMPROVEMENTS IN WOOLLEN CA' 
ING-ENGINES. 

Henry Brown and Thomas W.M,KEii,of Selkirk, 
have recently obtained a patent for improvements 
iu woollen carding engines. 

This invention cuiisiats chiefly in receiving the 
wool from the finishing-cylinder of a wollen carding- 
engine,*jpon a travelling endless band of wire cards, 
placed beneath the cylinder, and siibtcndiijg, in a 
greater or less degree, from a right angle therewith, 
according as the nature of the fibrous material may 
require. 

The endless band of wire cards is rtejA rigid, and 
distended in breadth, by nailing to ifs under surface 
narrow strips of wood, of a triangidar form, which 
are also so scoured to a piece of cloth, to keep them 
in their ])ro|icr positions ; and the whole is enclosed 
in a long frame, with a roller at each end, formed 
with suitable flutes to receive the strips of wood, as 
the endless band passes around them. The frame is 
capable of being slightly raised or lowered, to regu- 
the position of the endless baud, as the band should 
never be in close contact with the cards of the finishing 
cylinder, but only approximating thereto ; and the 
frame has also a joint beneath the right-hand end of 
the finishing-cylinder, to admit of Fiiising or lower¬ 
ing that part of the endless band which is opposed 
to the cylinder. 

When the fibres of wool, that are stripped .off the 
finishing-cylindei* by the teeth of the endless baqd, 
are free of the cylinder, they are acted upon by a 
comb-bar, which has the effect of forming them into 
‘•a well-defined continuous roving;" this bar is 
placed in an angular direction across the ujiper 
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Kurface of the endless band, and an oscillating move¬ 
ment is communicated to it, causing it to convey 
the fibres from the opposite side of the band to the 
aide where they are discharged. 

The roving, thus formed, is received between two 
endless bands, placed horizontally, and nearly in a 
line with the uppejr surface of the endless band of 
wire cards ; but these bands tiavel one-fourth faster 
than the latter, and have a lateral movement, di¬ 
rectly contrary to each other; by this means the 
roving becomes lengthened and compressed, and 
it is conveyed to the machinery by which the re¬ 
maining operations for converting it into thread 
are performed. 

Over the endless band of wire cards, near the left- 
hand end of the long frame, before ^nentioned, a 
small roller is mounted, in a horizontal position, 
at an angle of about forty-five degree to the length 
of the band ; and this roller is charged with emery, 
for the purpose of smoothing, equalizing, and sharp¬ 
ening the teeth of the cards. 

The patentees claim, Firstly,—tliemodc of apply¬ 
ing an endless belt of wire cards for removing the 
wool from a carding-enginc, as herein described; 
that is, by drawing it from the cylinder nearly at 
right #»nglcs thereivitli, for forming a centinnous 
roving; Secondly,—the application *of a roller 
charged with emfry, placed at a angle of forty- 
five degrees, for the purpose of preparing and sharp¬ 
ening the teeth of the wire cards ; Tliirdly,—the 
ajiphcation of a comb-bar for forming a roving di¬ 
rectly from the fibrous deposits conveyed by lift 
endless card fi om the finishing cylinder; Fourthly, 
—the application of the endless bells, in conibina- 
tion with the other improvements, for compressing 
and finishing the roving. 

ON THE LIQUEFACTION AND .SOLIDIFI¬ 
CATION OF G\SEOL'S BODIES. 

At a recent meeting of the members of the Royal 
Institution, Frofessor Farad.iy delivered n most in- 
teresing lecture, “ On the Liquefaction and Solidi¬ 
fication of Gaseous Bodies.” 

Before commencing his lecture, he reai^an extract 
from a letter written by Professor Liebig, of Giessen, 
shortly after his visit to this country, in which the 
learned writer said, the thing which struck 1dm most 
in England was, the persuasion that orily those 
works tl^f^ad a practical tendency attracted atten¬ 
tion and commanded respect, whilst those which were 
purely scienrtfic were almost unknown; and yet tlie 
latter were <he true sources from which the others 
flowed. In Germany, added Liebig, it was the con¬ 
trary ; hut he did not say that that was better : in 
his opinion the golden medium was the proper 
course. Mr. Faraday tKfen proceeded with his lec¬ 
ture. 

The condensation of gases (said the Professor) had 
been brought before the public some years ago. A 
.gas was one of those substances in an serial form 
which remained permanent under the ordinary cir¬ 
cumstances aof temperature and pressure, whilst 
vapour was like gas, but which, under ordinary cir¬ 
cumstances, was condensable again into liquid. It 
wag at one time thought that all gases were perfectly 
elastic fluids; but by his resgarqjies, he had succeeded 
in turnijag into vapour the following nine gases: 
namely, chlorine, muriatic acid, sulphurous acid, 
sulpBuretted hydrogen, carbonic acid, euchlorine., 
nitrous oxide, cyanogen, and ammonia. One*of 
these, nameljo carbonic acid, the late celebrated 


Thillourier, of Paris, had, after many experiments, 
obtained in a solid state; and Bunsnn had subse¬ 
quently obtained also cyanogen in a similar condi¬ 
tion. But although continued.attempts had been 
made to solidify the other seven, and by immersion 
in deep water a pressure of 200 atmospheres, i. e. 
of 3,000 lb. to a square inch, had been produced, 
still they have been unattended with success. He 
would explain what he believed to be the reason ®f 
the failure. If he took a bottle half filled with ether 
(and thU was Latour's experiment), and applied to 
it heat, the ether would rise in vapour, and so would 
continue, until the vapour was much condensed. At 
last, the liquor below and the vapour above would 
be of as nearly the same weight as possible, and the 
lea.st degree of additional heat would turn the liquor 
into vapour; or, if taken away, convert the vapour 
into liquor. Observe what happened. At that tem¬ 
perature of ether no pressure could bring the vapour 
into a liquid state; at a lower temperature it would. 
He believed, then, the reason why so many had 
failed in liquefying and solidifying gases was, that 
although they could procure the immense pressure 
he had mentioned, they could not obtain a degree of 
temperature sufficiently low. He would explain in 
what manner he had succeeded. He had taken as 
his basis carbonic acid gas in a solid state, as pro¬ 
duced by Thillourier. A quantity of carbonic acid, 
in ])ai ily a liquid and partly a vapour state, being 
confined in a tube, the expansion ot the vapour 
forced the li((uor through an orifice in the side into 
a cylindrical hra.ss box ; and being acted on by a 
rapid current of air, the liejuid carbonic acid was im- 
raedi-itely converted into a solid substance like snow. 
Its temperature injthat state was 70 degrees below |0 
of Fahrenheit; but though he took that as his basis, 
'it was not low enough for the purpose of his experi¬ 
ments. The temperature must, therefore, be further 
decreased. It had been demonstated by Thillou¬ 
rier, that if ether were applied to solid carbonic acid, 
the temperature could be reduced to even 105 de¬ 
grees below Fahrenheit; but a lower degree was 
still required, and that was obtained by exhausting 
the air. His object, then, was to combine this ex¬ 
treme degree of cold with great pressure, in his ex¬ 
periments on gases. The means by which he effected 
it Ac thus described *—A quantity of gas in a glass 
vessel was forced by a condensing pump into a tube, 
inserted in the receiver of an air-pump ; that part 
of the tube inserted in the receiver was made of com¬ 
mon bottle glass (the strongest kind for experiments, 
and capable of bearing lui enormous pressure) in the 
shape of a retort, and the bent or lower part of the 
tube lying immersed in the cold hath (produced by 
solid carbonic acid combined with ether, after the 
air had been exhausted) gas in a liquid, and, by an 
increased degree of pressures in a solid state, could 
be obtained. Tlie learned professor illustrated the 
truth of the principle by producing olefiant gas in a 
liquid state, and observed that he had succeeded in 
obtaining in the same condition phosphorous hydro¬ 
gen, bydriotic acid, hydrobromic acid, fluoboron 
and fluosilicon; and in a solid form sulphurous 
acid, sulphuretted hydrogen, euchlorine, nitrous 
oxide, hydriodic acid, and hydrobromic acid. He 
had made carbonic acid the type of the others, but 
he thought that nitrous oxide would give a power a« 
temperature os far below carbonic acid as that was 
below common ice. He saw no reason why the 
same result might not be obtained from oxygen, 
hydrygen, and nitrogen; and in fact, he bad hoped 
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that eveniiifr to havi* shown oxyj'en in a liqurfied 
state, but he had failed in his experiments, not be¬ 
cause his principle was wrong, but from the porous, 
and hence, imiierfect tiatiirc of the vessels used. 
With resj)ect to hydrogim, he had had iiidicatioiis in 
the course of liis experiments that it would be found 
to be a metal of a most subtile nature. 

^The theatre was tilled, and the learned Professor, 
as he detailed the progress and wond»'iful results 
of his re.searches, was listened to with the most pro¬ 
found attention. 

THE GliEAT HRITAIN STEA.M SHIP. 
•Since the arrival of this extraordinary vessel at 
Ulackwall, the jiier has been daily crowded with 
.spectators, who liave thronged thither to sec her as 
she lies at her moorings. She certainly i.s an object 
of great ciiriosily, and well worth the inspection. 
Upon getting on board, the visitor is struck w'lth 
surprise at her immense length ; lor, upon stepping 
on deck from the gnngw.iy, if he look towards the 
bows or the stern, in either ease the length from 
where he stands towuidscach extremity is more than 
tliat of a tolerably large steamer, and, upon proceed¬ 
ing aft, and looking along the whole leiigkii of the 
ship towards the bows, the distance appejfrs almost 
incredible. Some little idea may be formed of its 
immensity when it is stated that ttie Great Hiitain is 
upwards of one hundred feet, or one-third longer 
than any of our largest three deckers, lief length be¬ 
ing three hundred and twenty-two feet, while the 
length of the Trafalgar, and other first-rate inen-nf- 
war, is only two hundred and live feet. The beam 
of the Great Britain is fifty-one feet. Here, how¬ 
ever, the line of battle ships have the advantage, for 
they are from fifty-four to tifty-six feet; and the„ 
Queen is even sixty feet in breadth. The accorao- 
datiuii which the Great Britain oilers fV passengers 
is very extensive ; there are cabins, with sleeping 
berths, lor two hundred and fifty persons Upon 
descending below, by the stairs on either side of the 
(juarter-deek, immediately abaft the fourth mast, 
the after and ])rincipal promenade, saloon, and slate 
room are gained. This is directly undiT tlie quarter¬ 
deck, and runs the whole length of the after part of 
the ship. It is lighted and ven^;lated by eleven sj^y- 
lights above, and by the after-cabin windows, .and 
forms an excellent ]iiomenade in wet w'eather. It is 
surrounded ,by cabins eajiable of berthing upwards 
of seventy persons, besides two large cabins, fitted 
uj) with sofas and tables, as sitting-rooms for the 
ladies. Immediately under the promenade saloon is 
tlie principal saloon and dining-room; here, as 
above, the. salohn is surruurided by cabins, capable 
of berthing forty-four persons. There are two din¬ 
ing tables, which are placed fore and aft, one on 
each side, at which upwards of one hundred and fifty 
persons can dine without the least inconvenience. In 
the fore part of the ship there is a promenade saloon 
on the main' deck, and a dining one on the lower 
deck, with cabins surrounding each, and capable of 
affording areommodation, in sleeping or dining, to 
the same number of persons as the after saloons and 
cabins. The engine-room is placed between the fore 
and attcr-eobins. The engines are a wonderful.pieee 
of mechanism, and are well worthy of inspection. 
There are fofir of |hem, w'eighing altogether ,^40 
tons. *' The boilers weigh 20U tons, and hold 200 
tons of water. The united power of the engines is 
of 1,000 horses; the main shaft is 28 inches in I 
diameter in the centre, and 24 inches in the bearings, I 


it is bored through by a hole 10 inches in diameter, 
and a stream of cold water passes through the cranks 
and this hole when the engines are at work. The 
screw-shaft is in one long and two short, or coupling 
parts ; the part next the engine solid, 28 fwit by 16 
inches diameter; there is a hollow intermediate shaft 
fi.'i feet by 2 feet 8 inches; tlie total length of the 
screw-shaft is 130 feet, and the weight 38 tons ; the 
main drum i.s 18 feet diameter, ami drives four 
chains weighing seven tons. 'J’lie serevv shaft drum 
is .six feet diameter, and the weight, with the inill 
when working, is c([ual to 85 tons on the bearings 
of the main shaft. The screw i.' ol .six arms, 15 feet 
6 inelies dnmeter, 25 feet pileli, and weighs four 
tons; the six masts of tliis vessel present a singular 
appearance; they are fitted up with iron rigging, 
adopted in eonseiiuenee of oifering two-tliiids less 
resistance than heitiii—a great jmint in going head 
to wind. It was 'visheii that five should have been 
the eomiileinerit, hut tia re was some difliculty in ad- 
jn.sting that number, and rii’ alterii.itive was either 
four or six. Economy of labour is the priiieiplc by 
which the Diieetors have been actuated in rigging 
this ship. Nothing is so dilfieult to liiindle, under a 
variety of eircuiustanees, as the sails of a steamer 
unless the engine be stopped, and that can uAer be 
allowed in Allaiitic steamers when onwards, and for 
ever onwiird.s is the rule. 'Die jfreater the number 
of masts, the more handy the sails, and the smaller 
the number of seamen required to handle them. If 
yds ship had been rigged as sliijis ordinarily are, she 
would require the same complement of men as a 
large frigate. Divided ns the canvas is and reduced, 
30 or 40 seamen before the mast is enough for her. 
There is but one sail, the square mainsail, which un¬ 
der any cireumstanees can iciiuiro all liands to ^url 
it. Five masts of the six are hinged for lowering 
when contrary gales shall have set in, as the wester¬ 
lies do at certain seasons of the year, jirexailing for 
months in tlie Atlantic. To a seaman’s eye they 
have a look of insecurity, but if the strain which a 
fixed mast will stand is eoiripcnsated liy additional 
shrouding and stay.s, cither in strength or quantity, 
the same »id is atlaim-d. The after mast could not 
be stepped in the oriliiiary manner, on accou^xt of 
the space occupied by the screw shaft. 


VARIETIES. «, , 
Propospd Method of Cleaning Statues exposed 
to the Air .—It has long been remarked that the 
stone staircase of the bronze obelisk t^ the memory 
of the Bavarians who fell in the campaign of Russia, 
XV as perfectly clear from green mould in the parts 
washed by the rain. M. Jobard, of Brussels, is of 
op' lion that the oxide the copper carried down 
with the rain destroys this vegetation ; t^d recom¬ 
mends that a solution of copper should be tried in 
the cleaning of statues covered with vegetable 
matter. • 

The Blackbird .—It is grevious to think that this 
bird, whose melodious voice gives si<.h pleasure to 
the ear, and lends a charm to the ramble through 
the grove, must, for the sake* of a little fruit, meet 
with the usual persecution. Its food, in spring«and 
early summer, consists, of a larvm of insects, with, 
worms and snails, 'fhe enormous number of slugs 
and snails, so injurious to vegetation, which are 
ei^ten by blackbirds, should at least save the^, on 
the score of gratitude, from the general destruc¬ 
tion. * 
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THE ELECTRICAL KITE. 

Wk are indebted for the following remarks, toNoad’s 
interesting lectures on Electricity. 

The experiments with the electrical kite are very 
interesting, but great caution is required in conduct¬ 
ing them. When thunder-clouds are about, the 
string should never be allowed to pass through the 
hand while raising the kite, even though it have a 
good connection with the ground : indeed, even un¬ 
der a cloudless sky, during a smart north-east 
breeze, I have frequently experienced very unpleas¬ 
ant shocks whilst letting out the string. By em¬ 
ploying, however, the tittle apparatus shown in the 
engraving, complete security is insured, and 1 
strongly recommend it to the notice of kite experi¬ 
menters. A is a square copper box supported on a 
stout glass pillar (not less than two inches thick), 
and firmly cemented into a base-board, which is se¬ 
cured to the ground hy strong iron pegs nine inches 
long, passing through the holes and driven into the 
ground. The box contains a reel, round which the 
wired string is wound : it is turned by a glass ban. 
die fixed on the multiplying wheel, d is a small 
catch moved by a key furnished with a glass handle, 
by which the reel may be stopped when required 
without touching the string, c is a Lane’l||||^lectro- 
metcr provided with a screw adjustment, by which 
the distance between the brass balls may be regu- 
lated with the greatest nicety ; it is connected with 
the ground by a chain or wire. The method of 
using this apparatus will immediately be uiulersfood. 
When the kite, (which may be simply a silk hand¬ 
kerchief, stretche,'' on a cross of light wood) is raised 
a sufficient height from the ground for the wind to 
act upon it, the string need no longer be held in the 
hand, the kite draws it from the reel, and the expe¬ 
rimenter, by means of the catch and key, has it un¬ 
der his complete controul. When a sufficient (|Uan- 
tity of string has been taken out, a sAk cord, two 
or three yards long, is thrown over the string, and, 
by means of a running noose, tightened iqion it, and 
the other end made fa.st to a post; by this means 
the strain is taken off the box. On ordinary occa¬ 
sions, that is, when no unusual exhibitions of Elec¬ 
tricity are anticipated, I generally set the balls of 
the discharger about one-fifth of an inch apart, and, 
instead of connecting the sliding wire with ».ic 
earth, put it in communication with the interior 
coating of a Leyden phial. In a few minutes,'sparks 
pass between the balls, and on fine dry days, when 
the wind is in the north, or north-east, with about 
half a mile of wired string out, I have frequently 
had discharges at the rate of one a minute from the 
jar, through a striking distance of one-fourth of an 
inch, for hours together. In order to test the spe¬ 
cies of Electricity collected, I cause the jar to dis¬ 
charge through a helix of copper-wire, enclosing a 
needle : after five or six explosions have passed, the 
needle becomes magnetized, the direction of the poles 
indicating the manner in which the jar was charged. 
If the helix be a right-handed one, that is, one in 
which the convolutions take the same direction as 
that in which the hands of a watch move, then, if 
the jar be charged positively, that extremity of the 
needle lying in the coil, which is nearest the nega¬ 
tive or outside coating of the jar, will become a 
north pole, ^f the helix be left-handed, the results 
are eractly the revei‘se. 

It is most interesting and instructive to watch the 
effect of clouds passing near the kite, their presence 
being invariably indicated by the increased rapidity 


of the discharges between the balls : the distance at 
which the Electricity is communicated is indeed as¬ 
tonishing. I have frequently observed a very marked 
alteration in the-diseharges from the approach of a 
single and small cloud before it could have reached 
within half a mile of the kite, and I have often as¬ 
tonished bystanders who have been amusing them¬ 
selves by drawing small sparks frcAn the string with 
their knuckles, by watching the opportunity pre¬ 
sented by the approach of one of these clouds, and 
then desiring them to repeat their experiment, and 
the result has generally been a shock which has 
taught them to treat the ajiparatus with tar greater 
respect than before. 

One of the first things that the kite experimenter 
will probably notice, is the peculiar pungency of the 
spark : we are accustomed to receive sparks an inch 
long from the prime conductor of an electrical ma¬ 
chine, for amusement; it would not, however, be 
safe to npproacli i< kite-string from whicli sparks of 
such length might be drawn. The shock from 
sparks half an inch long ai'" generally very severe, 
and resembling more the shock from a highly charged 
I.cyden phial, than that from the prime conductor : 
the length of the spark is not, however, altogether 
• the criterion of the intensity of the Electricity, which 
di’pcnds upon the quantity of .string extendeiT, and 
more still upon the state of the ati->ospliere. 

Mr. .Sturgeon’s kite experiments appear to have 
been very extensive. “ 1 have made,” says he, •' up¬ 
wards of five hundred electric kite experiments, im- 
dr r almost every circumstance of weather, at various 
times of the day and night, and in every season of 
the year; I have experimented on Shooter’s Hill, and 
on the low lands on the Woolwich and Welling 
sides ol it, and the experiments in the three difiVreut 
places within an hour of each other; 1 have do..c 
tlie same on the Chatham lines, and in the valley on 
the Chatham side of them; on Norwood Hill, and 
in the plain at Addiscomhe : also on the top of the 
monument in London, and on the top of .some of 
the high hjlls in Westmorland and in the North 
Riding of Yorkshire ; and in every case I have found 
the atmosphere posiltve with regard to the ground. 
1 have floated three kites at the same time at very 
different altitudes, and have uniformly found the 
highest to be ponilive to the other two ; and the cen¬ 
tre kite positive to that which was below it: con¬ 
sequently the lowest was negative to the,*^wo above 
It, but still positive to the ground on which I was 
standing. I have made more than twenty experi¬ 
ments of this kind, and the results (with the excep¬ 
tion of electric tension) were invariably the same, 
showing most decidedly that the atmosphere in its 
undi8turbed.elcctric state is more abundantly charged 
than the earth, and, as far as I have been able to 
explore it, still more abundantly in the upper than 
in the lower strata.” 

On the evening of the 14th of June, 1834, Mr. 
Sturgeon sent up a kite during a thunder storm at 
Woolwich, and the following is the description he 
gives of the phenomena observed : — The wind 
had abated to such a degree before I arrived in 
the barrack field, and the rain fell so heavily during 
the time I was there, that it was with some difficulty 
that 1 got the kite a^oak, and when up, its greatest 
altitude, as I imagine, did not exceed fifty yards. 
The silken cord also which had been intended for tije 
insulator soon become so completely wet that it was 
no insulator at all; notwithstanding all these impe¬ 
diments being in the way, I was much gratified with 
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the display of the electric matter issuing from the 
end of the string of the wire, one end of which was 
laid on the ground, and the other attached to the 
silk at about four inches distance from the reel of 
the kite-string. An uninterrupted play of the fluid 
was seen over the four inches of wet silken cord, 
not in sparks, but in a bundle of quivering purple 
ramifications, producing a noise similar to that pro¬ 
duced b/ springing a watchman’s rattle. Very large 
sparks, however, were frequently seen between the 
lower end of the wire (which rested on the grass) 
and the ground \ and several parts of the string to¬ 
wards the kite w’here the wire was broken were oc- 
ciisionally beautifully illuminated. The noise from 
the string in the air was like to the hissing of an 
immense flock of geese, with an occasTonal rattling 
or scraping sort of noise. 

“ Two non-commissioned officers of the Royal 
Artillery were standing by me the whole of the 
time. Uim>«aic of the consequence, they would 
very gladly have approached close to the string ; and 
it was not until I had coiiviuoed them of the danger 
of touching or even coining near to it at a time when 
the lightning was playing about us in every direc¬ 
tion, that I could dissuade them from gratifying 
their Curiosity too far—probably at the expense of 
their lives. Ve anxiously and studfifstly watched 
what was going hii at the end of the string, and 
tlie display was beautiful beyond description. The 
reel was occasionally enveloped in a blaze, of purple 
arborized electrical fire, whose numberlc-ss branches 
ramified over the silken cord and through the air to 
the blades of grass, which also became luminous on 
tlieir points and edges over a surface of some yards 
in circumference. We also saw a complete globe 
of,fire pass over the silken cord between the wire and 
the reel of the kite-string. The soldiers thought it 
about the size of a musket-ball. It was exce.edingly 
brilliant, and the only one that wc noticed.” 

COATING IRON NAILS, Ac. 

A PATKN'r has recently been obtained by Benjamin 
Blackwell, Newcastle, and William Norris, Exeter, 
for an itnprovcment iu coating iron naMs, screws, 
luit'i, bolts, and other articles made of iron, with 
certain other metals. 

In coating iron witli copper by electro-d^osition, 
it has been found that the iron is liable to be cor¬ 
roded, an# that frequently, cither during the oper¬ 
ation, or afteifwards, an oxide of iron is formed upon 
the article, l^eneath the copper coating. To prevent 
the articles from being thus injured, is the object of 
the present invention; which consists in case- 
hardening, or coating with lead, or an alloy of 
lead, nails, screws, iiut% bolts, and other articles, 
made of iron, previous to coating them with copper 
by electre-deposition. 

The case-hardening may be performed by any of 
the ordinary methods; the mode adopted by the 
patentees consists in removing from the surface of 
the articles ^y scales that may adhere thereto, and 
then placing them, with some parings of hoof or 
horn, or bone-dust, pi a crucible or iron box, well 
luted, and subjecting them to a red heat ; the arti¬ 
cle being removed as soon as a very thin film of 
case-hardened surface is oUtaiifed. 

The fton .articles may be coated with lead, or an 
alloy thereof, by first cleaning their surface, and 
then dipping them into the molten metal, in the 
same manner^s is practised for coating iron with 
tin. The aUoys of lead, preferred by the patentees, 


are two in number:—the first is formed by the ad> 
dition, to any given quantity of lead, of from one- 
fifth to one-tenth of tin, and one of antimony. 

After receiving this first coating, the articles are 
ready to be placed in a solution of copper, and in 
the circuit of a galvanic battery; this should be done 
while the articles are yet hot from the first opera* 
tion, and the buttery should be kept at a tempera¬ 
ture between 80" and 100° Fahr. 

The patentees claim, os their invention, submitting 
iron, or articles of iron, to a process of being coated 
with copper, by galvanic means, after such articles 
have been case-hardened, or after they^have received 
a coating of lead, or an alloy of lead. 

DRY ROT. 

Damp is not only a cause of decay, but essential to 
it; while, on the other band, absolute wet, especi¬ 
ally at a low temperature, prevents it. This latter 
must be understood to imply more than the partial 
immersion to which log-rafts are usually subject; 
for that is a practice unquestionably injurious to the 
timber. Piling and planking under damp founda¬ 
tions, notwithstanding the incontrovertible instances 
which can be adduced of their long endurance, are 
practices decidedly bad ; for the decay of the timber 
is little less than certain : the sinking of the super¬ 
structure must obviously keep pace with it, and the 
settlement being irregular, must produce fractures 
in the edifice. Again we say, if the wet is perfect, 
the result is otherwise. Old refuse-wood that has 
been lying about in timber yards, imbibing moisture 
from the earth, makes bad bearers for logs; for it 
is more or less decayed, and therefore infectious. 
To bed timbers in mortar, which is liable to con¬ 
tinue long in a humid state, is bad ; under such cir¬ 
cumstances decay may be expected: to prevent tliis 
chance, it vas enacted by the 19th Car. 2, cap. 3, 
that bond and plates, the ends of girders, &c., should 
be bedded in loam instead of mortar; it may be 
here remarked that sawn timbers are, in their sides, 
more subject to the influence of moisture than 
such as have been split; for, as the saw cuts through 
the fibres, more ready access is afibrded to the mois¬ 
ture ; for this reason cleft pales are the most dura- 
bla Hasty finishing on damp walls delays drying, 
and must induce premature decay where timbers are 
confined: 'drying therefore should, in favourable 
weather, be accelerated by a free admission of air, 
and in the night by fires, but not too strong, for 
that would cause the wood-work to shrink and 
crack. 

I1ie confinement of timbers undgr most circum¬ 
stances is attended with the worst consequences; 
yet a partial ventilation tends, as an able writer has 
expressed it, to “ fan the flame ” of decay, and 
hasten rather than prevent it; floors in general do 
not aflbrd good facilities for ventilation, and are 
therefore very liable to decay; the joints of even 
well-ventilated framing frequently aflbrd illustration 
of this; for when the timber has not been tho¬ 
roughly seasoned, the moisture which there seeks 
escape, and (from the parts being neither perfectly 
close nor yet sufficiently open to dlow dampness to 
evaporate) is confined, invariably induces decay. 
Timbering to basement floors, and iji close cellars, 
is destroyed in a very short tindfe. , 

Damp combined with warmth is, as a destroying 
agent, still more active than simple damp alone— 
the heat being understood as insufficient to carry off 
the moisture by evaporation; and the higher the 
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temperature, with a corresponding degree, of inois> 
ture, the more rapid the decay. The kind of com¬ 
position produced in this-'wny is called rot, and is 
of two kinds, distinguished as wet rot and dry rot ; 
these proceed from the same primary causes, the 
difference between them being constituted by the 
disparity in the evaporation; wliere that is free, 
and disperses the gaseous products of the putrefac¬ 
tion, we have wet rot; where there t;s not a free 
circulation of pure atmospheric air, to absorb all 
the moisture and carry oft'these products, they com¬ 
bine in the formation of a parasitical fungus called 
boletus lachrymOHS, belonging to the botanical class 
eryptoyarnia, and tlius we have dry rot: of this se¬ 
rious evil it is important to be well aware ;— 

Dry rot, externally, first makes it apjiearance as 
a mildew, or rather a delicate white vegetation, that 
looks like such. This stage of the disease, if not one 
more advanced, is almost invariribly found to be ar¬ 
rived at In the American timber brought over to 
this country in the confined and lie.ited liolds of 
ships ; its next step is a colleeting togetlier of the 
fibres of the vegetation into a more deeiiled form, 
somewhat like hoar-frost; after wliieh it speedily 
assumes the leathery, eompact charaeter of the 
fungus, forming into leaves, spreading rapidly in all 
directions and over all materials, and freiiucnt.ly as¬ 
cending the walls to a coiisiderahle height, the col¬ 
our variable—white, greyish white, and violet, light 
or decided hrown, &e. To give a foreible iilea of 
the serious extent to which thi, diM’asc will aftam 
when once it takes root and is left unarrested, we 
shall collect some scattered cases. In the mi'nioirs 
of Pepys, who w.is secretary to the Admiralty du¬ 
ring the reigns of Charles II. and .lames I>., re¬ 
ference is made to a commission which was ap¬ 
pointed to inquire into the state of the iiuvy, and 
from which it appears that thirty ships, called new 
ships, “ for want of proper care and attention, Ii.id 
toad-stooLs growing in their holds as big as one’s 
fi^ts, and were in so complete a state of d> eay, that 
some of the plaiika had drojiped from thi ii sides.” 
In the European Magav.hie fer December, 1811, it 
is stated tliat, “about 1798, there was, at Wool¬ 
wich, a ship in so bad a state, that the deck sunk 
with a man's weight, and the orange and brown- 
coloured fungi were h mgitig, ‘ in the shape of Vu- 
verted cones, from deck to deck.” In the Tran¬ 
sactions of the Society of Arts, vol. xxi. p. 29-1, we 
find that “ an oak barn floor, which had been laid 
twelve years, began to shake upon the joists, and, 
on examination, was found to be quite rotton in va¬ 
rious paits ; the planks, 2 J inches m tliickness. were 
nearly eaten through, except the outside, which was 
glossy, and apparently without blemish. The rotten 
wood was partly in the state of an impalpable pow¬ 
der, of a snuff-colour, other parts were black, and 
the rest clearly fungus. No earth was near the 
wood.” 

In timber which had been only superficially sea¬ 
soned, and the heartward sap of which has never 
been discharged, this disease is produced internally, 
and has been known to convert the entire substanat 
of a beam, excepting only the external inch or two 
of thickness to which the seasoning had penetrated, 
into a fine, white, and thread-like vegetation, unit¬ 
ing in a thick fungus coat at the ends, the sem- 
blanccf being that of a perfectly sound beam, thus 
serving as a mask to mislead the inexperienced. In 
tliis internal rot, a spongy or fungous substance is 
formed between the fibres. 


The first symptoms of rottenness in timber are 
swelling, discoloration, and inouldiness, accom¬ 
panied with a musty smell; in its greater advance 
tiic fibres are found to shrink lengthways and break, 
presenting many deep fissures across the wood ; the 
fibres crumble readily to a fine snuff-like powder, 
but retain, when undisturbed, much of their natural 
appearance. 

The prevention of dry rot or growth of fungus, 
has engaged the attention of scientific men for a 
very .long period ; and much floundering has there 
I been in their meritorious endeavours towards ac- 
I eomplishing this desirable object. Some of the 
means tried, while calculated to prevent vegetation, 
were found to introduce evils as great as those they 
were iiitcndwl to obviate ; even now, although rniicli 
lias been achieved, it is to be feared it remains, in 
a great measure, a ve.rafa qea‘stio. The most 
f.ivourite tliei'ry has been that of impregnating the 
pores of the wood a ith some such substiuiee as should 
arrest putrefaction, and materials have sometimes 
been introduced for this purpose which produced an 
effect just the opi>osite of what was anticipated. 
About 1070 a Mr. Jackson, with a view to the pre¬ 
vention of decay, obtained permission to prepare 
some timber to be used in the national yagjs, by 
immersing ihin a solution of salt water, lime, muri¬ 
ate of soda, }iotash, Epsom salts. See., the result of 
which dose was, that the vessels built witli it were 
rendered more, peiishalile than if they had lieeii con¬ 
structed of unprepared timber. Iletween 1708 and 
f77.‘$, a practice prevailed of saturating the timbeis 
of ships with common salt, bet this was found to 
cause a rapid corrosion of the iron fastenings, and 
to fill the vessels between decks with a eontlnual * 
damp vapour. .Siihs'-qiiently, im iulie, found in il.o 
mines of Devonshire, was employed, in a state of 
fusion, to eradicate jirescnt, and jirevent feline 
growth; but whether its efficacy was proved by 
time, wc have not been able to asi-itam. 

Qiiiek-lime, with daiiip, has been found to acee- 
Icrate jiutrefaetion ; but when dry, and ill such 
large quantity as to absorb all moisluie from tin; 
wood, tliejatter is hardened and reiideicd dm able j 
vessels long in the linic-tradc have afl'ordcd proof of 
tills fact. 'White-wash or lime-water has been 
seriouslyj^reeomniended for use between the decks of 
ships, as being unfavourable to vegetation. Smoke- 
drying, oven-drying, scorching, and c(iai*i*.g, liaic 
the effect of hardening wood, contrilmting to its 
durability, and preventing and destroying infection ■, 
but they may only be adojited with thiiber which 
has previously undergone a thirough .'jeasoiiing. 
Steaming is also understood to jirevcnt dry-rot. 
The piles supposed to have been driven by order of 
Jehus Cfesar, when he forded the Thariic.s at Cowey 
Stakes, near Sheppertoii, were chaiTed ; ajid when 
taken up some five-anil thirty years ago, were found 
in a complete state, free from decay. The incor¬ 
ruptibility of charcoal is well known, whether it be > 
buried in the earth, exposed to the atmospheric ac¬ 
tion, or to that of water; the beams 6f tlie theatre 
of Herculaneum, which were reduced to that state by 
lava, were, after a period of nfarly eigliU'eii eeiitu- 
ries, found to be perfect; the charred feet of jmets 
which are put into She ^rouud afl'ord proof of its ^ 
efficacy; the flag-ship, Iloyat Witligm, at Spithead, 
built in 1719, the inner surface of the plunks of 
wl^ch only were charred, was an example of ereat 
durability. Amongst other advantages, rats will not 
touch charcoal, neither will the white aAts and cock- 
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<roaches, so common in the liuties, commit their 
deprcdiitions where charring has been employed. 

But the methods which have most engrossed the 
public attention of late years are those respectively 
distinguished as Kyan’s, Payne’s, Burnett’s, patent 
fic. In the year 183.H to 1836, at the Arsenal, 
Woolwich, experiments were instituted, having for 
their object the establishing or otherwise the claims 
of that tirst mentioned, and the results of which were 
- of a very satisfai;tory nature: the Kyanised speci¬ 
mens generally, which were submitted to the fungus- 
pit, when taken out at the end of three years, be¬ 
ing sound, while duplicate pieces, unprepared, were 
found in various stages of decay. Certain ijuestions, 
however, presented themselves :—1st. Whether the 
I impregnation to which the timber hadjteen sub- 
jeeted might not he reinoveable by some cause, and 
perhaps generate an atmosphere no.xious and injuri¬ 
ous to licalth. 2nd, Whether the strength of the 
timber were inpiaired or otljervvi.se. The first was 
satLsfaetonly determined by Dr. Faraday, who prov¬ 
ed by experiment that the comhiiiation was not 
simply met hanieal bu( chemical, and th it a per- 
m.mently tompouiid niatciial was forini'd ; the se¬ 
cond wa.s solved by evjjerirnciits made by Capt. Al- 
derson, E., wjjon asli ami Llii istiaiia deal, and 
\vliieh shewed lliat tlic iigulity of the timlfr was en¬ 
hanced, hut il.-v strei- 'ih in some measure unpaired ; 
its specific gravity being also soinewlml diinmislied. 
Another question }et remains open .—how far, since 
the iinpregnat'on has not been traced to a depth 
greater than half an inch, doe.s this process meet our 
requiremoiifsand, alter the satistaetory conelusion 
ariived at, as Jihove related, and the evidence of the 
Hacls upon which it was so reasonably founded, how 
arc wc to meet the,.assertion of Air. Pritcliard. C E., 
of Sivjreliani, made in 1812.’—“ The sleepers Ky- 
anised»hve years ago, and in use at the W. 1 Dock 
w.irehouscs, liavg ijcen discovered to decay rapidly ; 
and the woodi'n tanks ut the Anti-Dry.Rot Com¬ 
pany’s piincipal yard arc dcaiyed:” but more trom 
tins gentleniuii lierealter. Mr. Kyan’s infusion is 
corrosive sublimate, and the process eoasi.sts in sub- 
mersing the timber in tanks for about a week, then 
taking it out and drying : Sir Humphrey Davy had 
previodsiy recommended a weak solution of the same 
thing, to be used as a wash where rot had inaile its 
appearance. Dr. Birkheck made a favourable ex¬ 
position oi’ ^je process as pursued by Dr. Kyiiii; 
vSir John Barrow and the Duke of Portland impugn 
it; and Lord Manners and Dr. Moore follow on the 
same side The Paynising process, besides pro¬ 
fessing to preserve timber from dry-rot and the ra¬ 
vages of instxits, is said to render it unintlammable, 
or at least to deprive it in a great measure of com- 
bustibiliiy.— T/te liuilder, * 


ON THE MANUFACTURING OF IRON 
, AND STEEL. 

Mr. Charm's Low, of Robinson’s-row, Kingsland, 
has recently paKiited certain improvemeuts iu the 
making or nianutacturiiig of iron and steel. 

These improvementsAionsist in the use of the fol- 
lowir^ materials in the manufacture of malleable 
iron and steel: viz., oxide of (jianganese, plumbago, 
Aiarcoul, gpd nitrate of potash, soda, or lime, (pre¬ 
ference being given to the ordinary saltpetre of com¬ 
merce.J ^ 

The above materials are mixed in the proportion 
of 42 lbs. of oxide of manganese, S lbs. of plumbago, 


14 lbs. of wood charcoal, and 2 lbs. of saltpetre ; 
and 66 lbs. of this mixture are thrown into the blast 
furnace with each charge vf ore likely to produce 
480 lbs. of metui. It may be introduced, with 
equal advantage, into the puddling furnace, when 
the pig-iionisin a fused state, by throwing a few 
pounds of it upon the surface of the metal, every 
few minutes, tlioronghly incorporating it therewith, 
by stirring, until the 66 lbs. have been used, or un- < 
til the metal, begins to thicken, or “ come to na- 
lu : ” it is then balled, &.C., as usual. The mix¬ 
ture may also be employed, in like proportions, for 
improving the quality of iron in the cupola or other 
furnace used by founders. 

Another part of this invention consists in the ap¬ 
plication of the mixture to the manufacture of cast- 
steel, from malleable iron, which baa been made by 
the above processes. For this purpose, 2 or 3 lbs. 
of the mixture are added to every 30 lbs. of steel, 
when in the melting pots, duiing its conversion into 
east-steel. Or the object maybe more immediately 
etfccted by adding the ingredients (in the same rela¬ 
tive pro])ortioii8 as for steel) to the malleable iron, 
made as above ; and then the application of a mode¬ 
rate heat will fuse the iron in contact with the mix¬ 
ture, and immediately convert it into cast-steel. 

The mixture should he ground previous to use ; 
for the puddling furnace, it should be brought to a 
moderately fine jiowJer, and the patentee prefers to 
introduce it at the top of the furnace, through a 
hopper or tube, which will spread it more evenly 
than if distributed by hand through the furnnee- 
door ; for the blast furnace and cupola, the powder 
may be in a coarser state. 

The patentee says, “Ido not claim the exact pro¬ 
portions above described, as they must somewhat 
vary for different qualities of iron ore and iron, or 
of the iiigredienls themselves; nor do I claim the 
use of any of tSe afure.said ingredients separately, 
as they may have been made use of before ; but I 
claim the use of them collectively, in tlie manufac¬ 
ture of iron or steel, either in the blast furnace, 
puddling furnace, cupola, or other furnace, or in 
the melting pot. 

IMPROVED PLASTIC COMPOSITION. 

A PATENT has lately Ibeen granted to Mrs. Mar¬ 
shall, of Manchester, for a certain improved plastic 
compij.sition, applicalile to the fine arts, and to 
useful and oniainental purposes. This improved 
plastic composition, denominated by the inventor 
“ patent intonaeo,’’ consists of the following for¬ 
mula :—To SIX parts, by measure, of vegetable glu¬ 
ten, gelatine, or albumen, add one pHft of animal 
gluten, gelatine, or albumen, boiled to the consis¬ 
tence at which a joiner uses his glue ; add one 
twenty-fourth part of oil, or of animal fat; and if 
the vegetable matters used, be (as most British vege¬ 
tables are) deficient in the principle of caoutchouc, 
this must be supplied by adding a forty-eighth part 
of India-rubber. These materials, called the “bind" 
must be very intimately united, and when at the 
boiling point or not much below it, must have 
from thirty to thirty-four pounds of sulpliate of 
lime worked into them till quite smooth. This is 
the pure intonaeo; To bring the above to weight, 
instead of measure, and assumiim rice sr starcli of 
any kind as the vegetable used, then it will* be 
thus :—One pound of vegetable matter, a quarter 
of a pound of animal matter, half a pound of oil or 
animal fat, a quarter of a pound of India-rubber, 
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twelve pounds of water, and thirty pounds of sul¬ 
phate of lime. Thesejproportions may be changed 
or even reversed; the ^product will still be a sub¬ 
stance extremely jilastic when wet, and extremely 
hard when dry ; but these are given as the propor¬ 
tions productive of the best results. Any vegetable 
gluten, gelatine, or albumen, even that from sea¬ 
weed, may be used ; but the product of boiled rice, 
Indian wheat, buck-wheat, wheat-ilonr, sago, tapi¬ 
oca, arrow-root, and starch of every description, is 
the best. When too much damaged to be used for 
food, these articles are still available for making this 
intonaoo, provided the glutinous quality has not 
been destroyed by fermentation or otherwise. Any 
onimal gluten, gelatine, or albumen, may be u«ed, 
even the water in which fish has been boiled ; but 
the product obtained by using common joiner’s 
glue (or the glue obtained by macerating bones in 
weak muriatic acid) is the best. Any kind of oil 
or animal fat may be used ; but the product obt-jin- 
ed by the use of linseed oil is preferred. The best 
and most convenient form of India-rubber for 
making the intonni'O, is Macintosh’s patent India- 
rubber varnish. The intonaeo being made as above, 
it must be worked up into the state suited for the 
purpose to which it is to be applied: if for plaster¬ 
ing walls, it must be used of rather thicker consis¬ 
tently than common pla.ster. The walls must be 
brought to a smooth surface by the use of common 
lime or mortar, and the applied intonaeo one-fourth 
of an inch in thickness, and at once brought to a 
fine surface, skimming being neither necessary nor 
advantageous to it. When fully set, it is to be 
polished, by using a Wuter-of-Ayr stone, or any 
other method tlie operator finds best: it will polish 
better when quite dry, but the operation is then 
more tedious, 'riic time requisite fur the intonaeo 
to set will vary from two to seven hfurs, hut it may 
be detained for any number of hours, up to twenty- 
four, by the addition of a certain proportion of 
pure sulphate of barytes, and its best qualities are 
at the same time heightened by this mixture ; it 
dri s in from twenty-four to forty-eight boms. 
When intended to make imitation of marble, the 
pieces of colored intonaeo are to be stuck upon the 
wall, or any other surface, in the proper pn'tern, 
and then trowelled smooth. Pillars, pilasters, &e., 
may be made wiih lath, well spread with good lime, 
and the intonaeo applied when the lime is nearly 
but not quite dry, or it may he re-damped for the 
purpose. When intended to be coloured all through 
the colour must be intimately mixed with the bind, 
previous to adding the sulphate of lime. The pure 
intonaeo will firmly agglomerate any pulverized 
body, even metal filings, mixed with the boiling 
bind, before the sulphate of lime is added. A use¬ 
ful species of fuel may even be made, by agglo¬ 
merating with it saw-dust and cool-culm : it burns 
not unlike charcoal, 'fbe following are the best 
proportions for the cement for architqictural use:— 
Into six quarts of the bind (at the heat above men¬ 
tioned,) work in eighteen pounds of dry hill or 
river sand, and two pounds of white or red lead, as 
the colour may be desired ; when fully combined, 
add as much sulphate of lime os will bring it to the 
desired thickness, and spread it immediately ; when 
dry, it is Very hird, and by repeated coats of oil 
may be rendered waterproof, and also very highly 
fire-proof. If the sand cannot be procured dry, 
then the strength of the bind must be as much 
increased as will balance the probable quantity of 


water introduced by the sand; but dry sand is best. 
The following may be named as the principle uses 
of the intonaeo :—as a fire and water-resisting ■■ 
plaster for walls, interior aud exterior ;—imitations 
of marble and other stones ;—architectural mould¬ 
ings and ornaments ;—for covering the unplanted 
side of fruit walls, to prcventithe radiation of heat 
on that side, so that it takes place entirely on the 
side with the plants, and at the same time removing 
from the garden landscape unsightly lines of red 
brick walls ;—for ornamental garden architecturer 
alcoves, grottos, rock-work, &c. ;—for covering 
wooden shelving, in shops and warehouses, os a 
jireservative from firefor imitations of ancient 
wainscoating, and all other manner of carving in 
wood;—ifii a ground for gilding, po.s>iessiiig advan- *' 
tages over every other in use ;—us a ground for 
decorative painting in fresco, tccco-tempora, and 
encaustic; and a new style peculiar to itself and 
more rapid m execution than any .,ow in use;—for 
making easts and models of all natural forms even 
of landscapes;—for mahaeg tesselated pavements, 
and urnamimtal tiles ;—us paint for celling and 
walls; and fur all domestic uses to wliich marble is 
at present applied ; as baths, wash-hand stands, 
plinths and pedestals, mantel-pieces, heHVlhs, and 
sides of gT'ates. 

COk’KEE. 

The following account of the dietetic qualities of 
this aromatic berry will be read with interest. In 
most countries it is a decided favourite, on account 
of Its exhilarating qualities ; and, <Iuiil)tU'S.s, were 
It taken in moderate quantity, wuh the propel ac¬ 
companiments of cream and sugar, it would not 
impair the digestive jaiwer, nor injure the consti' 
tution in any way ; bnt wl.cn it is taken in the 
shape of a very concentrated inhision, Mtliout 
either sugar or cream, as by the Turks, and other 
nations, it must have a pernicious eftcet on tlie 
stnm.aeli, and, indeid, determined codec drinkera 
are generally afllicted with heartburn and indiges¬ 
tion, and W'ere it not for the defensive and dilutory 
action of solid viands, and nntriiious liquids, the 
stomaefis of many of them would be completely 
destroyed. But, the best way of dealing with tins 
impoitant question, as regards ih« public health, is 
to quite the result of a hei’ort lately made by me¬ 
dical and other commissioner^, to th&Svj'edish go¬ 
vernment on the subject. It seems tnal the inha¬ 
bitants of the province of Jlaleearlia, in Sweden, 
had until the end of the last’ centurj-, been consi¬ 
dered to be the most healthful, the handsomest, the ^ 
most beautiful, and the most happy ot all tlic in¬ 
habitants of Sweden. About that period, however 
it was observed that w great variety of maladies, 

(ill then unknown, appeared and worked a conside¬ 
rable change in the general health ; moreover, that 
the people had fallen from that condition of ease 
and pecuniary comfort, which they had hitherto 
maintained. It was observed also, that in partcu- 
lar districts of the province, mo efan^ had taken 
place ; that the inhabitants enjoyed the best possi¬ 
ble health ;*and that their qircumstanccs remained 
as heretofore. The solicitude’of the government 
authorities being directed to these facts, and cTiqui- 
ries into their ca<fscs®instituled, the result ( which 
was only recently published) is, Ihaf’the use of 
coffee i» the sole cause of the sinister change which 
fhas taken place in the health and condition of the 
people', that wherever the people have abstained 
from this beverage, their health attd circumstances 
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have in all lespeets, rcma;ne<l unchanged. The 
BCi’ORT in question, goes so minutely into particu- 
lais, tiiat It SCI ms impossible to be misl.akcn as to 
• the validity of the causes which it assigns for the 
oilects in question. Supposing, thiTcfore, the a- 

'• hove inference to be correct, may it not be ques¬ 
tioned. whether the premature loss of beauty among 
the females of Switzerland, the peculiar tint which 
oveispreads their complexions, tliough hardy moun¬ 
taineers ; and the universal ill health which prevails 
among them, may not be attributed to the iiabitual, 
nay twice-a-dag use, of this fragrant, though per¬ 
haps noxious berry C of which, there are consumed 
ill .Switiierland, no less than Twenty millions of 
pounds annually. 

^IMPROVEMENTS IN THE MANUF,^CTURE 
OF SOAP. 

A Patf.nt ha.s lately been granted to Charles 
Watterson, of |\|aiicliester, for his invention of 
certain irnproveraeiite in the manufacture of soap. 
These improvements con.sist chiefly in the pe¬ 
culiar method or process of mixing or combin¬ 
ing the oil or fatty matters employed, with caus¬ 
tic soda, and in subsequently adding water, for 
the purpq«e of converting such mixture or produce 
into soup. By means of this invention, ihis .stated 
that the soap is rendc»i‘d of a purer and more effici¬ 
ent nature ; and also that a considerable economy 
of lime is eflected in the operation ; the soap being 
sutfiricntly hard for sale or use in the course of a 
few hours, instead of several days, as is the case 
, under the ordinal y jirocess of nianufiicturing. The 
ingredients employed are nearly the same as in com- 
ifton use, namely, 1, all animal and vegetable oils, 
either mixed or separately ; 2, liquid caustic soda, 
of the strength of .‘12 per cent ; 5, water as free 
from earthy salts or metallic oxides as can be ob¬ 
tained. 

The improved jiroce-ss of manufacture is as fol¬ 
lows : —To make half a ton of .soap, put into a pan 
7 feet in diameter, and about 2 feet deep, 78-1 lbs., 
say, of raw palm oil; as soon as the same has 
become fluid, add, gradually, 407 lbs. morej>r less 
(acording to the quality of soap required) of liquid 
caustic imda, of the .strength above specified, taking 
care to mix the ingredients Ihorouglily by an iiytru- 
adapted to the purpose. The heat must then be 
increa.sed, a'jd^lhe mixture con.stantly moved about, 
to prevent it from caking on the bottom of the pan. 
After coutinuinij* the operation,’ and at the end of 
three or four tours, the mixture assumes a whitish 

• appearance, and by continuing the heat the whole 
of the aqueous part is entirely evaporated, and the 
mass reduced to a perfectly dry state. The heat is 
now increased, and in a shorf time the mass becomes 
again of a liquid form, and changes to a brownish 
color, which indicates that the combination of the 

/ oil with the alkali is effected. The fire is then 
spiKdily withdrawn, and the stirring is continued so 
long as any fear of scorching is apprehended. When 
this is over, thc^ first part, or day's operation, is 
concluded, and the pan may be locked up, for the 
. purpose of coolirvgi or Air the night, by the excise 
officer.. The second part of the operation consists 
in breaking up or grinding tVe product, now in a 

• solid form, into a state of powder. To this add 45 
gallon.') of pure' water (or slightly more or less,) 
and tlioroughly agitate the mixture for about half 
an hour. 'Ilie heat is then applied, and the con> 
tents of the pan<sraised to Ute boiling point, and 


kept so for about tliree hours, during which time 
tlie stirring and agitation must be continued. So 
soon as the evaporation hah been carried to the 
desired extent, and the soap appears of a proper 
consistency, it is allowed to coot gradually. The 
whole contents of the pan (no leys or waste aceming 
from the operation,) while yet in a liquid state, are 
now put into the ordinary frames and left to cool. 
The day following, the contents of the flrsme will 
be found bard enough for cutting, in the usual way; 
and Bs soon as cut up, the soap is in a fit state for 
sate and use. 

ENGINEERING IN EGYPT. 

On the 28th of November, a dry dock at Alexan¬ 
dria, which has been about eight years in execution 
and has cost Mehemet All half a million sterling, 

. was ope^d, and the first vessel hauled in. Accor¬ 
ding to t!ie Times, it is constructed in deep water ; 
and the engineer, a Frenchman, of the name of 
Mougei, had great difficulties to contend with 
from the nature of the soil, besides labouring un¬ 
der a peculiar disadvantage, owing to there being 
no tides in this port. The dock has been made on 
the model of that of Toulon ; its length is 243 feet 
and Its width 72 feet, t.aken on a level with the sea. 
M. Mongol willslioitly leave for P’rance, and it is 
.said that he Ins received from Mehemet Ali in¬ 
structions to take all the necessary mosurr.sfortlie 
ciinsirio tion of the “ barrage ” ot the Nile, which 
work, if ever completed, will be a great boon to 
„Plgypt. The site fixed upon, at present, for this 
purpo.se is the point of ramification of the Rosetta 
and Damietta branches of the river, about ten 
miles below Carlo. It will consist of two bridges, 
one over each branch of the Nile, both joining at 
llie exteme point of the Delta, The bridges will 
bn formed of a ceitaiii number of arches, and one 
arch of each bridge will be made with a lock, for 
the purpose of navigation. In the centre of the 
Della, will be opened several canals, to which the 
water of the Nile will be allowed ingress, as it may 
he required. 

MUTUAL RELATION OF THE SCIENCES. 

{Continued from page 358.) 

Theje was a time wl^n chemistry, in common 
with astronomy and all the physical sciences, was 
nothing more than an art, founded on empirical 
practice, subject only to rules discovered by experi¬ 
ence ; but since the causes of the changes in bodies 
which it effects, and their laws, i, e. the reasons of 
its rule.s, have become known, the empiric art has 
lost its value and importance. The acquisition of 
skill in manipulation by laborious and long-continued 
application, the tedious methods, and endless pre¬ 
cautionary measures formerly necessary to success 
in chemical manufactures, have become wholly need¬ 
less since a correct knowledge of causes has been ob¬ 
tained. Tlie strange apparatus and utensils of the 
chemist of former ages, their stoves and stills, are 
now mere matters of cariosity. The success of an 
experiment, or a process, depends far less upon me¬ 
chanical skill, than upon knowledge. Discoveries 
are made, not *by manual dexterity, bat by skill 
in the combining of means, and by the powers of 
thought and reflection. 

In our lecture-room we teach tbe letfcrs of the 
alphabet j in our laboratory their nsc. It is in tne 
latter that the student acquires a readiness in read¬ 
ing the language of phenomena, that opportunities 
are furnish^ to him of learning the rulM of com- 
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binations, of applying tliem, and of gaining a ready 
dexterity in their apf>lication. As .soon as these 
signs, letters, and words, have become formed into 
an intellectual language there is no longer any dan¬ 
ger of their being lost, or obliterated from his mind. 
"With a knowledge of this language he may explore 
unknown regions, gather information, and make 
discoveries wherever its signs are current. This 
language enables him to understafid the manners, 
customs, and wants prevailing in those regions. He 
may, indeed, without this knowledge, cross the 
frontiers of the known, and pass into the unknown 
territory; but he exposes himself to innumerable 
misunderstsndings and errors. He asks for bread 
and he receives a stone. 

The trne philosopher always seeks to e.vplain and 
illustrate the facts of nature by creating phraomena ; 
'that is, by experiments, the devising and discovery 
of which is his task, and by which he causes the ob¬ 
ject of his investigation to speak, as it were, intel¬ 
ligibly to him. No single isolated phenomenon, 
taken by itself, can furnish us with its own expla¬ 
nation ; it is by tracing its connections, by stmly- 
ing and arranging its antecedents and consequents, 
and well observing their several links, that we at¬ 
tain to a comprehension of it, and an understand¬ 
ing of its true cause. For we must never forget 
that every phenomenon has its reason, every eft’ect 
its caune. 

Such opinions as that the creative energy of na¬ 
ture produces the most various kinds of plants and 
animals out of putrid matter, without seeds or sperm; ' 
that nature abhors a vacuum ; that iron and phos¬ 
phorus are produced in the living body of animals, 
and tlie like, are emanations of ignorance and indo¬ 
lence, and display men’s incapacity to discover the 
true origin and causes of thiDg.<<. But a thousand 
unconnected observations have noj.more value, as 
a demonstrative proof, than a single one. A hun¬ 
dred weight of error will not form one grain of 
truth. If we do not succeed in discovering causes 
by our researches, we have no right to create them 
by the imagination ; we mu.st not allow mere fancy 
to proceed beyond the bounds of our knowledge. 
Thus, when we have learned that infusorial aniraal- 
culse are propagated by eggf, it only remains,for us 
to inquire how the eggs are conveyed to where we 
find Aem. From the moment the imagination is 
allowed to solve questions left undecided by re¬ 
searches, investigation ceases, truth remains unas¬ 
certained, and there is not only this negative evil, 
but in error we create a monster, envious, malig¬ 
nant, and obstinate, which, when at length truth en¬ 
deavours to* make its way, crosses its path, com¬ 
bats, and strives to annihilate it! Thus it was in 
the time of Galileo; and thus it is still, everywhere, 
in every science, where mere hypotheses are admit- 
to usurp the place of truth. 

If we acknowledge the incompleteness of our re¬ 
searches, and simply confesa our inability to an¬ 
swer the questions which arise as we contemplate 
the phenomena of nature, those questions remain as 
problems for futurity to solve, aud excite the atten¬ 
tion and exertions of thousands; zlal is kindled and 
kept alive, and in process of time their solution will 
certainly be accomplished. But if we create and 
give currdney ttt> imaginary explanations, inquiry 
is* arrested, the mind becomes satisfied by mistak¬ 
ing the error for truth, and resting therein, and the 
progress of inquiry, as well as of truth, is impeded 
or Altogether stayed. The imagination may thus 


create a hundred thousi nd errors in a hundred thou- 
.«and ca.scs; and yet nothing is more injurious to 
science, nothing more retards its advancement, than 
a single false doctrine promulgated and adopted, 
since it is infinitely difficult to root out old preju¬ 
dices, and this precisely because that which is 
false or erroneous has been cherished as truth. 

It is certainly not conformable to a true philoso¬ 
phy of nature to attempt an explanation of the 
processes of assimilation and secretion, before wc~ 
have obtained a correct knowledge of aliments, 
and the sources whence they originate, and before 
albumen, casern, blood, bile, cerebral substance, el 
cetera, had been subjected to a searching investi- 
gatioo. Before these substances have been suc¬ 
cessfully hualysed, they are mere words, the mean- I 
ing of which is unknown. How could it be ex¬ 
pected that any useful information should be de¬ 
rived from the mere terms, until the properties and 
relations of the substances themi.lves are known, 
and we have traced the metamorphoses they undcT- 
go when in contact with other bodies ? 

The cause of the phenomena of life is a force, 
which does not act at sensible distances ; its activity 
becomes manifest only when the aliments or the 
blood come into immediate contact with hie organ 
destined for their reception and alteration, t’he- 
mieal power manife.sts itself precisely in the same 
manner ; indeed there are no causes in nature pro¬ 
ducing motion or change in bodies—no powers 
more closely analogous to each other—than the 
chemical and vital powers. We know that wher¬ 
ever different substance are brought into contact 
with each other, chemical actions take place. Tf 
suppose that one of the most energetic powers of 
nature should take no part in the procei^ses of 
animal organisms, although in those organisms' all 
the r.onditions under which it commonly manifests 
its activity are united, would be against every esta¬ 
blished rule for the proper study of nature. But so 
far from there being any foundation for the ojiinion 
that the chemical actions are subject to the vital 
power, so as to become inoperative or imperceptible 
to us, the chemical effects of oxygen (for example) 
are manifest in full activity during every second of 
life. Moreover, urea, allantoin, the acid which is 
found in ants and water-beetles, namely formic acid, 
oxalic acid, the oils of valerian root, of the spire® 
ttlmaria, of the gunltheria procuml’cns, {tre products 
of the vital processes; but is their production attri¬ 
butable to the vis vitrn ? ^ 

(To be continued.) 


VARIETIES. 

The Upas Tree, —A'living plant of this celebrated 
tree has beeen lately presented to the ,^lorticultural 
Society by the East India Company, and is now 
growing in the Chiswick Gardens. It is in perfect 
health, and notwithstanding the fables of Dutch ft'a- 
vellers, perpetuated by Darwin, be approached 
with safety. It is, however, so -nrulent a poison 
that no prudent person would handle it without 
proper precaution, ' 

Lamp Glasses. —A very simple but effective pre¬ 
caution is emplo}«d iu Paris, to prevent the breaking 
of lamp glasses by the sudden application of heat. 
Before they are used, a glazier cuts or |cratohes 
the base of the glass with a diamond, and after¬ 
wards sudden heat may be applied without dan¬ 
ger. • 
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NATURAL fllSTORY OF COTTON. 

The iilaDK'titou.s clown which iovcsts the seeds of 
the gom/pinm, a plant of the natural order raalvacese 
or mallows, is the substance called in Enjjlish com¬ 
merce cotton-wool, and in French colon en laine, 
from its resemblance to the fibrous fleece of the 
sheep. It is uauully white, of various shades of 
purity ; but it is souietimes cream-coloured, imd at 
ethers iron-yellow or tawny. The filaments, when 
viewed in a good achromatic microscope, appear to 
be for the most part riband-formed or flattened cy¬ 
linders, with a thickeiK'd list at either edge, and 
veins of embroidery running along the middle. They 
vary in length Irom half an inch to one inch and 
three-quarters; and in breadth from 
an inch, tapering always to a fine point at their 
ends. These variations in length and breadth be¬ 
long to plants of different growths and counti ics, 
the filaments being pretty uniform in the average 
product of each particular crop. The lustre of cot¬ 
ton, as seen in the rr.icrosc'ope, is pearly, whereas 
that of flax is vitreous. Whether a cylinder or a 
riband, the cotton fibre is seldom or never straight 
like that of flax, but is either twisted right and left 
or coiled like a cork-screw. Those of the .best Sea 
l.slaud, the most valuable species of cotton, very 
commonly appear to be beautiful spir.al springs, sin¬ 
gularly adapted to the spinning process, readily 
entwining with, and sliding over, each other, during 
the formation of a thread, with an easy elastic force. 
There lire no leathery margins, as some writers have, 
deesribed. 

Tlie word cotton may be traced most clearly to 
the langu.ige of Arabia, a country where the jilant 
i.s indigenous, where it was probably applied to 
clothing purpo.ses in the infancy of the human r.ace, 
and whence, iiiidouhtedly, it was brought into West¬ 
ern Eurojie at the era of the Mahometan conquest. 
The textile ilown is called in Arabia gf tn or gootn, 
which signifies also soft; a word evidently identic,al 
with the Spanish godon, or algoden, formed like al¬ 
kali and alkohol of the prefix article a' and the 
noun. 

Gossypium or cotton constitutes a perfectly natural 
family of plants, in which the specific differences 
are remarkably slight. Since the filanietitous down, 
which invests the seeds, diffefs exceedingly in q^ia- 
lity and value in different varieties of the plant, cor¬ 
responding botanical distinctions have been sought 
after with great assiduity, but hitberto with very 
little success. Indeed, M. Decaiulolle, one of the 
most eminent botanists of the age, confesses that 
the family gossypium stand much in need of more 
minute investigation. 

The botanical characters have been taken from 
the leaves, the stipules, the glands, the spots, the 
colour, the, hairs on the stem, and the durability of 
the plant. Tlie leaves are subject to great varia¬ 
tions in the form of their sub-divisions or lobes, 
not merely in the same species but in the same 
individual shrub. On one stem may be found two 
or three very different forms of foliage, resulting 
from evil climate, and cultivation. Glands have 
been noted as distinctive of peculiar species, but 
they may be found in all the gossypiums; nay, on 
the same shrubs, some leaves may be observed hav¬ 
ing only ones glam^ and others with two or even 
throe? glands. 

The stipules are generally uniform in shape and 
direction, The colour, the spots, and the hairiness 
of the stems or branches, are too variable to form 


subjects of specific distinction. Nor is the dura¬ 
bility of the jilant constant in the same a|K>cies. 
The shrub cultivated as an annual at Malta, under 
the incorrect title of gossypium herbaccum, may 
under certain circumstances last for several years. 
Thus the cotton growers at Motril in Spain raised 
many of their cotton jilantatinns from Maltese 
seeds, and yet they found the shi'tibs live for six or 
even ten yeai.s. This change of the longevity of 
the plant is partly due to husbandry and jiartly to 
cliinute. 

It may also be remarked, that all the lands which 
bear cotton in .Spain are situated near thesea-eOrist, 
and that they produee jierennial plants, but no im- 
mial ones. There they will thrive for eight or ten 
years, jiroviijed they encounter no accidental frost. 
In the second year they attain to the height of seven 
feet and a half, if they arc not pruned acro.ss the 
stem If thus cut they will send out lateral shoots 
three feet long. Cavanillcs gave tin- name Gosut/p- 
ium Peniviannm to a variety which fid'' saw in the 
province of Valencia, hut there is not a cotton plan¬ 
tation in Spain where he inigl.t not have several dif¬ 
ferent shrubs equally well marked with that fancii'd 
species. From the intermixture of seeds such a con¬ 
fusion has arisen in the descrijitioiis of the rossy- 
pium, that modern hotuni.sts have hardly been able 
to refer any particular cotton vv,'iol to a particular 
sjiecies of plant, or to refer the jilants now growing 
to those ileseribed by .authors two centuries ago. 

fl’IIh: (’lIEMl.'iT AND lUlRTlCULPURIST. 
CiiH.vti.sTHY <and IJortirultiire ni.iv now be fairly 
s.iid to have sb.iken li.inds. The chemist no longer 
disdains to ieeogni.se a field worthy ot bis labours ; 
and the Horticulturist i.s jirepiired to accept ,all the 
services which Chemistry may render him. Nev'fr- 
fheless, though no longer .strangers to each other, 
they labour under the disadvant.ige of speaking dif¬ 
ferent languages ; and a few words from a mutual 
friend may not be amiss, to explain by what means 
this obstacle to their understanding eacli other ra.iy 
be removed. These may be very briefly described. 
The chemist must eondeseend to deliver hiniself 
less seicntfiically, and the farmer and gardener must 
dare to think more philoso|)hically. We will IVgin 
with the former in illustrating this [liece of simple, 
but not Unimportant advii'e. 

There is hardly any phenomenon in nature which 
may not he exjilaiiied in a great variety of ways, ac¬ 
cording to the length we go in tracing 1<iem to first, 
secondary, intermediate, or proximate anises ; and, 
as far as it goes, caeh explanation may be equally 
correct. This variety of explanations, however, is 
a cause of much doubt and disbelief to the uniniti¬ 
ated, who cannot perccivi^ that they are all derived 
fi -m the same fundamental principle : and it would 
therefore be far better, in addressing thenf, to refer 
them to that principle at once, becau.se it cannot 
fail to be one with wdiich their observation on other „ 
matters has already rendered them familiar. In fart, 
the fundamental principles in the eer.nomy of na¬ 
ture are very few, and their action is so perceptible 
and, diversified, that any ex{tf<ination based upon 
them is comprehensible to the luimblest capacity ; 
whereas, elaborately.traijing a phenomenon to some 
other phenomenon a few stages nearer to the prime ‘ 
cause, is not only unsatisfactory, but, involving the 
necessity of using a technical nomenclature, i£, to 
innety-niue out of a hundred, altogether unintelli¬ 
gible. Therefore, we repeat, when pistructing the 
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hon-scientilic, the chemist should refer them to the 
prime cause at once; for thus, though lie may not 
enable tiiein, like himself, to demonstrate that the 
phenomenon in question must he due to it, he will 
satisfy them that it is so (which is [iractically all that 
is wanted), just as yon may satisfy a carpenter that 
two sides of a triatiglc are greater than the third, by 
referring them to the fundamental axiom that a 
straight I'lie is the shortest line between any two 
points, without dragging him over Euclid’s “ asses’ 
bridge ” to prove it. Conversely, in explaining tlie 
effect of any cause, the chemist should at once show 
his horticidtural puiiil what nature has been about, 
by exhibiting to him her intention in th“ L'st stage 
of her operations j for, by howsoeve^ elaborate a 
process she may work, she uniformly exhibits her¬ 
self at last as having arrived at very simple means 
for aceom))hsliing her object. Thus, with manures. 
Nothing 'can exceed, to the eye of a chemist, the 
elaborate in^feiiuity by which nature conve.rts our 
common farm-yard manure into a food for plants ; 
but a mere theoretieal exjilauatioii of the process to 
a farmer unacijiiainted with the vocabulary of chem¬ 
istry, and with (he chemical pro])erties of gases, 
salts, ^c., is list less. It would afford neither ainuse- 
ment’or m.struetion. ^ 

.Show him, on Jhe. contrary, what nature has been 
aiming at, by exhibiting her at the last stage, when 
her pvciiar.iUoii for feeding the plant is complete— 
show him that she has all the time been labouring 
to render the vcgct.xble and and animal substance.! 
in the manure soluble in water, m order that they 
may avail themselves of the penetrating power and 
cajiillary attraction of that element to enter into the 
root and ascend into the body of the plant^—and 
tlen he will perfectly understand what he ought also 
to aim at in the artificial jireparation of manures, 
and hi.s own rude way will quickly rival the chemist, 
from his more frequent opportunities of observation 
in detecting irh.it inismanagment defeats it, and 
what modes of treatment are calculated to aid it. To 
exi>laiti to him that too much fermentation neutra¬ 
lises this, or volatilises that, is only rendering phe¬ 
nomena, which IS invisible to his eye, iiicd/tiprehen.si- 
ble*to his mind. Tlie time may come when it will 
be otherwise ; but at present, simple means must be 
adojited to make the farmer familiar witlfchemical 
theories. Indeed, this is the jiroper, because the 
natural, Aode of introdiietioii to every science., lu 
teaching a ^outh the science of mechanics, for in¬ 
stance, wo»ld you not make him acquainted with 
effect produced by a mcch.inical power, before you 
attempted to teach him the theory of its action ? IJy 
observation, indeed, thus properly diree^ed, horti¬ 
culture and agrieulturi^may in time turnish us with 
self-taught chemists, as a pastoral life has furnished 
us with Self-taught a.stronomer3. 

We have said, moreover, that not only must the 
chemist condescend to speak less scientifically, but 
that the farmer and gardener must begin to speak, 
or rather to*more philosophically. For in¬ 
stance, in applying caustic lime to cervain soils, how 
common it is to hear our most intelligent fanners 
sj^eak of the lime as destroying the vegetable matter 
with which the soil is overcha|^ed. When he comes 
to consider that the best, if not the only, means for 
replenishing an 'exhausted vegetable soil is the addi¬ 
tion of decomposed vegetable matter, and that caus¬ 
tic lime not only decomposes vegetable matter, liut 
fixes it in a n|tule fit for the nutriment of plants by 
rendering it soluble in water, he will adopt a more 


correct phraseology; and the use of a correct phr.i« 
seology in any science or business has ftiore effect in 
giving a proper direction to our ideas than people in 
general are aware of. Whatever we may mean by a 
term, if it is erroneously applied, it will eventu¬ 
ally lead others, and even ourselves, into errors of 
principle and practice. By the united efforts of the 
chemist and agriculturist in the method we bar^ 
pointed out—the one to simplify, and the other to 
improve his language—they will quickly come to 
understand each other without difficulty or danger 
of confu.sion ; and what is more, it will be tlie first 
step of approximation towards their arriving at a 
language which shall be common to them both ; and 
then, and not until then, shall we he fully justified 
in admitting aohicultural chemisthy among 
the recognised and established sciences. 

To the Editor of the Magazine of Science. 

Sir, 

1 have tried the light of a Caniphine 
Lamp with the low power of a Gas-microscope, and 
find it has a very good effect, far superior to any 
that could be obtained with the Argand Lamp in 
common use, with the Lunernal Micro.seope, Magic 
Lanthorn, or Jiissolving Views. If the burner were 
of considerable diaini-ter, 1 think it would render 
these instruments very much more convenient than 
(owing to the trouble of obtaining gas, or to insuffi¬ 
cient illumination) they now arc, 

1 remain, Sir, 

Your obedient servant, 

HENRY S. TURRELL, 
Montpellier House, Brighton. 

MUTUAL RELATION OF THE SCIENCES. 

(Continuedfrom page d7(*.) 

W’c are lAle to produce ail the.se compounds by 
chemical processes. The chemut produces the cry¬ 
stalline suhstiiiicc found in the fiiiid of the ailantoin 
of the cow, from the execrements of snakes and 
birds ; he makes urea from charred blood ; sugar, 
formic acid, and oxalic acid from saw-diist; the 
volatile oil of spireai ulraaria, of gualtherin procuiii- 
hens, Irom willow-bark ; the volatile oil of valerian 
frRin potatoes, 'fhias we have successful examples 
enough to justify us in entertaining the hope that 
we shall, erelong, succeed in prodneirigand 
morphine, and those combinations of elements of 
which albumen and fibrins, or muscular fibre, con¬ 
sist, with all tlieir characteristic properties. 

Let iiB, however, carefully distingiiisli tlio.se effects 
which belong to the chemical, from {boso which de¬ 
pend peculiarly upon the vital jiower, and we shall 
be in the right channel for obtaining an insight into 
the latter. The cliemist will never be able to pro¬ 
duce an eye, a leaf, or a hair. But we know, with 
absolute certainty, that the formation of hydrocy¬ 
anic acid in bitter almonds, of sinapine in mustard, 
and of sugar in germinating seeds, are results of 
chemical decomposition. We see that the stomach 
of a calf, when dead, with the addition of some 
hydrochloric acid, acts upon flesh, and upon coagu¬ 
lated albumen, precisely in the same manner as the 
living stomach acts; that is, these alimfints become 
soluble, and are, in fact, digested, j^ll this justifies 
us in inferring, that by this mffthod of investigating 
nature, wc shall arrive at u clear coinpreiiensioti of 
the metamorphoses which aliments undergo in the 
living organism, and of the action of remedies. 

Without a profound study of chemistry and natu- 
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ral philosophy, physiology and medicine will obtain 
no light to guide them in the performance of their 
most important offices, that is, in the investigation 
of the I'tws of life, the vital processes, and the re¬ 
moval o abnormal states of the organism. With¬ 
out a knowledge of chemical actions the nature and 
eifccts ot the vital force cannot be fathomed ; the 
scientific physician can expect to derive assistance 
from chemistry only when he shall be* able to put 
his questions to the chemist correctly. 

Commerce and the arts have already derived im¬ 
measurable advantages from the progress of chemis¬ 
try ) mineralogy has become a new science since re¬ 
gard has been had to the composition of minerals 
and the chemical relations of their constituents. If 
tlie composition and chemical nature of rocks and 
strata are not in like manner investigated (anil this 
Ills hitherto been much neglected), it will be impos¬ 
sible to effect any considerable progress in geology. 
Chemistry, moreover, is the fouiiiia|;ion of agricul¬ 
ture, and it is impossible to accomplish a scientific 
consolidation of this important art without a know¬ 
ledge of the constituents of the soil, and the aliments 
essential to the life of jdants. 

Without an acquaintance with chemistry, the 
statesman must remain a stranger to the vital inter¬ 
ests of the state, to the means of its organic deve¬ 
lopment and improvement; his attention cannot be 
sufficiently alive, nor his perception adequately a- 
cute, to what is really useful or injurious to his 
country,—to society. Ttie highest eronomic or 
material interests of a country, the’ advantageous 
production and increase of food for man and animals, 
the preservation and rest jration of health, arc closely 
linked with the advaneeriient and diffusion of the 
natural sciences, especially of chemistry. 

M'ithout the knowledge of natural phenomena, and 
the laws by which they are governed ats-l controlled, 
the human mind is capable of forming no adequate 
conception of the goodness and unfathomable wis¬ 
dom of the Creator ; for whatever images the most 
cultivated mind and the most exalted imagination 
may be capable of inventing, these will appear, when 
compared with the realities of nature, but glittering 
and unsubstantial bubbles! 

The great desideratum of thixpresenl age is prt"- 
tically manifested in the establishment of schools in 
which the natural sciences oi'cupy the most promin¬ 
ent place in the course of instruction. 

From these schools a generation will spring np, 
vigorous in understanding, qualified to acomplisli all 
that is truly great, and to bring forth fruits of uni¬ 
versal usefulntiys. Through them the resources, 
strength, and wealth of empires will be incalculably 
increased ; and when, by the inciease of knowledge, 
the weight which presses on human existence is 
lightened, the difficulties of obtaining subsistence 
lessened, and man is, in a great measure, disencum¬ 
bered from the pressure of eartlily cares and 
troubles, he will be able to devote his mind, with 
freer exertions and purer aim, to the highest pur¬ 
poses of his being.— Liebig. 

RAILWAY BARS. 

At a recent meeting of the members of the Institu¬ 
tion of Civil Engineers, a paper was read by Mr. 
Burlqw, on ttfe diflHent inodes of confining railway 
bars in their chains. Of the uumerons methods 
which have been tried for ke.ying the rails in the 
the chairs, it would a|ipear that the one now most 
generally practised is that of parallel compressed 


wooden keys, but even to these Mr. Barlow states 
several objections, which, in his opinion, counter¬ 
balance the advantage of their elasticity and tendency 
to assume their original dimensions when exposed 
in a damp atmosphere. Being of small dimensions 
and placed just at the surface of the ballast, they 
decay rapidly; they swell and shrink with every 
change of temperature, thus becoming loose in dry 
weather, and requiring constant driving up, which 
soon destroys them. On the Midland Counties 
Railway the duration of the wooden joint keys has 
not exceeded five years, ami at the present price of 
compressed keys, which varies from S/. to 12/. jier 
thousand, the expense of renewal of keys per mile 
per annum at the latter rate would be 10/. 2,v. 6//. 
for a line witli 3 feet bearings, and H/. with 3 
feet 9 inches bearings. This induced Mr. Barlow 
to try hollow wroiight-iron keys made like the Rus¬ 
sel gas-tube, but of such a form as to bear equally 
against the jaw of the chair, the inidiXyweb of the 
rail, and the top and bottom fianches. This form 
and substance It ha.s been fouiiJ gave great stability, 
held the rails firmly in their places, and yet possessed 
such elasticity as to neutralize the effect of the fra- 
velling of the wheels over the chairs, and rendered 
the motion of the carriages peculiarly smooth: ami 
agreeable. A number of experiments were given, 
wherein the great superiority of these keys, in their 
inherent qualities and their cost, over all other kiiid.s 
was satisfactorily shewn. Tliey have now been used 
f(,vr n considerable period on the Midland Countie.s, 
the South-Ea.stem, flie Warwick and Leamington, 
and other railways; and in the discus.sioii which 
ensued, several engineers expressed themselves so 
well pleased with them, that they intended to intro¬ 
duce them in all their new works. „ 

THE PRESERVATION OF WOOD. 

In tlie last Number of the Magazine of Science, we 
published a paper on “ Dry Rot,” and wc propose 
as an ajipropriate sequel to it, to insert the following 
remarks from the Annalen de Chimie et de Phyniqve, 
by Dr. Boucherie, who contrasts the increasing con¬ 
sumption end the rapid decay of timber, with its 
slow rate of production, which makes its necessary 
to economize its employment. He adverts to the 
many projects for its ^ireservation, and the methods 
subsequently projiosed, to many of which he objects 
from their uselc-ssiiess ; to others from thd dl\m and 
superficial manner in which timbers payt with thwr 
contained fluids, or absorb new ones by^pimple im¬ 
mersion, (circumstances long since proved by Du- 
hamel;) and to all from their expewie, the ultimate 
test of general application. 

He argues, that all the.changes in wood are at- 
tr'hntable to the soluble parts they contain, which 
either give rise lo fermentation or decay, or- serve as 
food for the worms that so rapidly penetrate even 
the hardest woods. As the results of analysis he 
says, that sound timbers contain from three to seven * 
per cent, of soluble matters, and the decayed and 
worm-eaten rarely two, commonly less than one per 
cent.; he therefore concludes t\iat “ sini* the solu¬ 
ble matters of the wood were the causes of the 
clianges it undergoes, it is necessary to its preser¬ 
vation, either to ab^iradc the soluble parts in any i 
way, or to render them insoluble by.intrtiduci'ng 
substances which should render them infermentable 
ot'inalimentary;” which he considers may be done 
by many of the metallic salts and earthly chlorides. 

Dr. Boucherie shows, by parallel experiments 
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Upon “ vegetable matters very susceptible of decom¬ 
position, as flour, tbe pulps of carrot and beet-root, 

. the melon, &c., (which only differ from wood, of 
which they possess the origin and constitution, by 
the greater proportion of the soluble matter wliich 
they contain,)” that in the natural states they rapidly 
alter, but are preserved by the pyrolignite of iron, 
(pyrolignite brut de fer,) a cheaper material than 
the corrosive sublimate commonly used, and one 
very desirable in every respect. He presumed that 
by immersing the end of a tree immediately after it 
was felled into a liquid, the vital energies not hav¬ 
ing ceased, the tree would then absorb such fluid 
through all its pores, by a process which he calls 
uspiration; and in this fortunate surmise he was 
^ entirely successful. This led step by step tb numer¬ 
ous practical results, wliich their inventor enume¬ 
rates as follows, and describes in sejiarate chajiters. 

1st. “ For protecting the woods from the dry or 
wet rot.” < 1 - 

2nd. “ For augmenting their hardness.” 

.'ird. “ For preserving and developing their flexi¬ 
bility and their elasticity.” 

4th. “ For lendering impossible the changes of 
form (jei/) they undergo, and the .sjihts {disjonc- 
tions) wh.ch take place when they arc brought into 
use, or are submitted to atmospheric chaniiyes.” 

.'ith, ” For grcatly’rcducing their inflammability 
and conbustibility.” 

Cth. ” For giving them various and lasting co¬ 
lours and odouis.” 

\Vc shall endeavour to convey a general notion of 
the mel.hoda in the siiine order, 

- 1. Durability. He took a poplar tiee, measuring 
28 metres in bright and 40 centimetres diameter, 
siiiiplv divided fiom its root with its branches and 
le.ives uiiilistiirlied, and immer.scd it erect to the 
depth of 20 centimetres in a vessel containing pyro- 
lignitc of iron ; in six days it was entirely iiiipreg- 
. naled even to the leave.s. and had absorbed the large 
quant ily of three hectolitres. Tins method required 
powerful lifting apparatus, and a sujiport for the 
ti-ee to lean against, and was therefore objection¬ 
able. • 

lie repeatedly operated upon trees lying on the 
ground, by attaching to their bases waterjiroof bags 
containing the liquid : the experiments were wried 
in many ways; sometimes jiortions of the branches 
were lopped *ff, but tlie crown or tuft was always 
left upon the yrincipal stem ; at other times the 
aspiration was qffected by boring detached holes near 
the earth supplied with different fluids, which gave 
rise to all kinds of diversities; and other trees were 
pierced entirely through, and a horizontal cut ex¬ 
tending to within an inch«or so of each side was 
made with a thick saw, leaving only sufficient wood 
for the siipj)»rt of the trees. 

For fear of losing the trees upon which he had the 
opportunity of experimenting, the process was not 
deferred beyond 24, .36, or 48 hours after they were 
felled, as the vigour of the absorption was found to 
abate rapidly after the first day, and that at about 
the tenth day it was ^carccly percc[>tible: it was 
also found tlie aspiration entirely failed in dead 
wood," whether occurring at the heart of old trees, 
at parts of other from any itficidbntal interruption 
of the flow* of the sap during the growth ; and also 
tliat resinous trees absorbed the fluids less rapidly 
than others. i 

Observ'ations were also made of the quantities of 


the liquids taken up; these, when of a neutral kind, 
as the chloride of soda, often equalled in bulk that of 
the wood itself, without causing any addition to its 
weight; the acid and alkaline fluids were lessabun- 
diintly absorbexl, apparently from contracting the 
vessels by their astringent action. It is stated that 
tbe pyrolignite of iron effected the preservation of 
the substance when equal to less than a fiftieth of 
the weight of the*green wood. These points are alt 
separately treated in the original paper. 

2. The hardness of the wood was considered by 
various workmen to be more than doubled by the 
action of tbe pyrolignite. 

3. The flexibility, (due to a certain presence of 
moisture,) was increased in a remarkable manner by 
the chloride of lime and other deliquescent suits, the 
degree of elasticity depending upon their greater or 
less concentration. As a clieap substitute for the 
above, the stagnant water o^ salt marshes was 
adopted, with a fifth of the pyrolignite, for the 
greater certainty of presei vatiuii. Pieces of prepared 
deal, 3 millimetres thick and 60 centimetres long, 
were capable of being twisted and bent in all direc¬ 
tions, as into screws, also into three circular coil-s; 
the wood immediately regained its figure when re¬ 
leased ; this condition lasted eighteen months, that 
is, until the time his paper was read. 

4. The warping and splitting, principally due to 
the continual effect of tbe atmosphere in abstract¬ 
ing and restoring the moisture, was stayed by im- 

, pregiiating the wood witli a weak infusion of the 
chloride, so as always to retain it to a certain de¬ 
gree moist; one-fifth of the pyrolignite was also ad¬ 
ded in this case. The seasoning of the wood was 
aNo considered to he expedited by the process, and 
which was not found to interfere with the ordinary 
use of oil-paint, &c. Large boards of the prepared 
wood, some of cvhich were painted on one or both 
side-s, and similar boards of un))repared wood, were 
compared ; at the end of twelve months, the former 
were perfect as to form, the latter were warped and 
twisted as usual. 

5. The inflammability and combustibilily of the 
woods were also prevented by the earthy chlorides, 
which fuse on their surfaces by the application of 
heat, yid render them iJiflicult of ignition. Two 
similar cabins were built of prepared and of ordin¬ 
ary wooil respectively, and similar fires were lighted 
in each; the latter was entirely burned, the otlier 
was barely blackened. 

6. In iT-spect to colours infused by the aspiratory 
process, the vegetables colours Were found to an¬ 
swer less perfectly than the mineral, aiyl the latter 
succeeded best when the colour was introduced at 
two processes, so that the chemical change, (that of 
ordinary dyeing,) occurred in the pores of the wood 
itself Odorous matters, required to be infused in 
weak alcoholic solutions, or essential oils, they were 
considered to be equally durable with those sup¬ 
plied by the hand of nature; and resins similarly in¬ 
troduced were found to increase amazingly tbe in¬ 
flammability of the woods, and to render them im¬ 
pervious to water. 

In a word, the method promises the means of 
working almost any desired change in the constitu¬ 
tion and properties of woods, when the fluids are 
presented to them before the vitality of tfte tree l^as 
ceased. It is true we have as yet only two years' 
trial of these experiments, but they have been scien 
tifically deduced, and their inventor is still engaged 
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in prosecuting them. It i.s to be hoped, and also ex¬ 
pected, that these interesting and flattering promises 
of success will be realixed, and even extended, when 
tried by that most severe of all tests, time. 

GALVANISM. 

Thk following account of the rise and progress of 
Galvanism, taken from the life Sir H. Davy, 
will, we doubt not, be read with peculiar interest by 
all our readers, and especially by tho'-e whose taste 
and inclination lead them to cultivate that branch 
of philosophical science, in which such important 
discoveries have been and are daily being made. 
The author of the book bcfuie us introduces the sub¬ 
ject by stating, that:—‘‘The History of Galvan¬ 
ism may be divided into six grand epochs ; each 
being distinguished by the discovery of facts va¬ 
riously interesting from their novelty, and from 
the extent and importance of their applications. 

‘‘Itcannot be expected that I should enter into a 
minute history of the science ; such a labour 
W'ould require a distinct woik for its accomplish¬ 
ment. I shall therefore follow the plan of the 
architect, who, in presenting a finished drawing of 
a part, .sketches a faint outline of tne whole edifice 
to which it belongs, in order that its fair propor¬ 
tions may appear in ).roper breadth an l relief. 

“ The FiK.ST Evoch may he ron.sidered as arising 
out of the fundamental fact* discovered by Gal- 
vani in 1790—that the contact of two dilTerent 
metals with the nerve of a recently killed frog will 
excite di.stinct mnseular contractions. 

“The second Evoch may be dated from the 
discovery of what might be termed Organic Ga]- 
vanism.or the production of its influence, without 
the jj^escnce of animal organs, hy the peculiar 
action of metals upon water, as first observed by 
Dr. Ash. 

_t_ 

* As many of onr readers may be iinacnnainfcd with Hie 
real accident, as we may term it, to winch this discovery 
owes its origin, we subjoin the tollowing — Ctsivani, a 
Professor of Anatomy at Bonloimc, was en^ i)fpd in malc- 
init some exiieriments on Animal Irritability, and It hap¬ 
pened that the wile of the Professor, bciiiK consumptive, 
was advised to take as a nutritive article of food, some 
Ronp, made of the flesh of frogs several of these animals 
recently killed and skinned, were lyini!: on a table in the 
lahoratoiT, close to an eleftnical machine, wdth vhicfi a 
pupil ot Hie professor was raakim; experiments. While 
the machine was in aetion, he chanced to touch the hare 
nerve of the lee of one of Hie frees with the blade of a 
knife that he held in his hand, when, suddenly, tlie wliole, 
Hmh was thiown into violent connil.sion. Galvani was 
not himself present when this occunod ; but received tlie 
nccoiint from his wife, and being: struck with Hie .sinsnla- 
rlty of the phenomenon, he lost no time in repeatinif Hie 
experiment, and in investigating the cause - he found that 
it was only i^hcn a spark was drawn from the prime eoii- 
diietor, and when the knife or any other pood conductor 
was in contact with the nerve tliat the contractions took 
place ; and pnrsnme- the investipation with unwearied in¬ 
dustry, he at Icnpth discovered that the cftect was inde¬ 
pendent of the electrical machine, and mipht l>e euually 
well produced liy makinp a metallic communicatlim be¬ 
tween the niitsidr muscle and crural nerce. 

Galvani had previously entertained notions respecting 
the apency of Electricity, in predueinp muscular action 
these new experiments therefore, as they seemed to favour 
his views, had with him more than ordinary interest. He 
immeitlatcly asenbed the convulsive movements in the 
limb to electrical apency, and explained them by compar¬ 
ing the imisele of an animal to a I.cydcn pliiat, rtiarged 
by the aceuinulatloii of Electncity on its surface, while he 
Imapineil that the nerve belonging to it performeil the 
function of* a wire* communicating with the interior of the 
pKlal, which would, of course, he charged ncgatjvrlff. In 
this state of things, if a communication by a pood conduc¬ 
tor were made hereon the muscle and nerve, a restora¬ 
tion of the electric eiiuillbrtum, and a contraction of the 
flbrr.s would ensue. 

It had been observed many years before, that, when a 


"The third Evoch will long be celebrated on 
account of the discovery of the accumulation of 
the Galvanic power, hy the invention of the pile 
of Volta, made known m the first year of the pre¬ 
sent century, and which so distinctly exhibited the 
the analogy between Galvanism and Electricity, 
that the energy thus e-xcitcd is now generally 
spoken of as 'Voltaic Electricity.' 

“The FOORiii Epoch may be considered as foun* 
ded upon the knowledge of the general connexion' 
between the excitement of Voltaic electricity and 
chemical changes. 

•'The fifth JCvoch is exclu.sively indebted for 
its origin to D.avy—the establishincnt of the gene¬ 
ral law, that Galvanism decomposes all comp'iund 
bodies, afld that Uie decomposition takes place in a 
certain determinnie manner. 

“Tub sixth and last Evoch is founded upon 
the discovery of the relations subsisting between 
electricity ainl magnetism ; gijfciy.g origin to a 
new branch of sen nee. wiiicb lias been distin¬ 
guished by the name of ‘ Electio-Maonetism.’ 

“Galvani, from the moment of his first dis¬ 
covery, always icfcricd tin- cflccls he produced to 
an electrical origin ; but tic corisideicd that the 
metals employed merely acted as conduct'"s. whndi 
ell'ccted »l communication between the ditleient 
parts of an animal, natuiallj.-, or by some process 
of nature, in opposite states of electrieity, and 
that the muscular eontr.ictions took place dining 
the restoration of the equilibrnim. 

“Until the lesearchi-s of Dr.Ash, Ritter, Ea- 
broni, and Cieve, had been made known, llic Gal¬ 
vanic influence was generally con.sidcrcd as existing 
only in the living organs of animals, from wliiek 
it might be elicited by certain jiroeps-ses. 

“In the llakerian Lecture le.ad before the 'loyal 
Society in 1826, Davy, in giving a retrospective 
view of the progress of Electro-chcmieal Science, 
very justly remarks, tliat the true origin of all tliat 
has been done in this department ot [ihiliisophy 
was the accidental discovery of Nicholson and 
Carlisle, of the deconqiosition of water by the pile 
of Volta, on the 30lh of April, in the year 1800 ; 
whichfwas immediately followed hy that of the de¬ 
composition of certain metallic so'utionSfrand by 
the observation of tlie .separation of alkali on the 
negci^'ive plates of the apparatus. Mr. Cruiek- 
shank, in pursuing lliese experiments, obtained 
many new and important results sutIf, as tlie de¬ 
composition of the muriates, of ^ magnesia, soda 
and ammonia and also observi-d the fact, tliat 
alkaline matter alw'ays appeared at the negative, 
and acid matter at the positive pole, 

“No .sooner had Davy become acquainted with the 

ueice of silver is placed upon the tongue, and a piece of 
cine or lead under it, a slight sensatinii an(^ a peculiar sa¬ 
line taste is experieiK-ed whenever tlie ends of the metals 
arc brought into eontaot, and, tliat if one metal be placed 
between the upper Up ai.d the gums, the eyes are aflcctrd 
as by a flash of light, when contact between the mctaN is 
established, though no such effect is noticed as long as the 
metals are kept separate • these picvitiis observations do 
not. however, at all interfere with the originality to which 
Galvam has a most undoubted claim, as they excited no 
attention, and called forth nft effort.s of the mind. It is 
pirious to noftee how frequcmly the progre.ss of dwcovery 
in the seieuces la influenced by fortiiitions eireumstanccs, 
and in no case is ilf mofle striking than in tlie present, Ited 
Galvani been as good an electriciait as he wasuui anatnmist, 
it is jiropable that the convulsions of the frog would have 
occa.sioncil him no surprise; be would immediately liuvc 
seen that the animal formed part of a system of bivlios 
under induchen, and he would have considered the move¬ 
ments of the limbs of the frog as r-vidence of nothing 
more than a hig.h electroscopic sensibility in its ncr\ cs. . 
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curious experiments of Nicholson and Carlisle, than 
as we learn from a letter to Mr. Gilbert, bearing the 
(date of July, 1800, that he proceeded to repeat 
• them. Indeed, it was the early habit of his mind 
not only to originate enquiries, hut without delay 
to evimine the novel results of other philosophers ; 
and in numerous instances it would seem, that he 
only required to cotfiirra their accuracy before he 
.succeeded in rendering the application of them sub¬ 
servient to farther discovery. This was certainly 
the case with respect to the subject before us: he 
was a discoverer as soon a.s he became an enquirer. 
11 is admirable to observe with what a quick perceji- 
tion he discovered the various hearings of a new 
f.iet and with what ingenuity he ai»propriated it for 
the explanation of previously obscure ph^momena. 

I In referring to the “ Additional Observations” ap¬ 
pended to his ” Chemical Researches,” we shall find 
that the moment he became acquainted with the 
experiments of Dr. Ash, he proceeded to enquire 
how f.ir the facTr'^ireviously noticed by him.sclf, of 
the convei'sion of nitrous gas into nitrous oxide, 
by exposure to wetted zinc, might depend ujion 
galvanic action. 

“ In the month of September 1800, he published 
Ins first yaper on the subject of Galvanic Elec¬ 
tricity, which was followed by six othersyn which 
he so far extended ,,the original experiment of 
Nicholson and (Carlisle, as to show that oxygen and 
hydrogen might be evolved from separate portions 
of wnler, rtiough vegetable and even animal sub¬ 
stances intervened ; and conceiving that all decom- 
jiosilinns might be polar, he electrized different 
comiioiinds at the different extremities, and found 
(4iat sulphur and metallic bodies appeared at the 
iieyatire pole, and oxygen and a/ote at the positive 
pole, tliough the bodies furnishing them were sepa¬ 
rated from each other. Here was the dawn of the 
Electro-chemical theory. 

‘‘In a letter to Mr. Gilbert, ho announced his 
‘opinion that Galvanism is a process principally 
chemical; and in a subsequent communication to 
the same gentleman, written on the eve of his de- 
ji.irture from Bristol to the Royal Institution, we 
discover a farther dcvelopement of the same ftieory, 
which, akhouglr modified by future researches, be¬ 
came, as we shall hereafter find, materially instru¬ 
mental in establishing juster views of the natufe of 


A^iltaic action^ 


{To be continued.) 


^MIGNONETTE. 


MiononI'.ttk is a native of Egypt, and was intro¬ 
duced into Britain about the year 1754 ; but it has 
become so generally diffused, both here and in 
France, that it. hits become tri a degree naturali.sed. 
It is not long since that we read an account of its 
growing upoif the walls of an old ruined chateau, in 
the neighbourhood of Paris, springing out from 
evefy crevice where the seed could obtain a lodging 
place, and literally covering the walls with its odo¬ 
rous blossoms. Jn the March aux Fleurs and the 
markets here, thousands of pots of it are annually 
sold, and the window ofvthe peasant, as well as the 
saloon of the opulent, is decorated throughout the 
season with pots of this favourite p]ant. The rnig- 
ndhette is of remarkably simple growth in the open 
ground, and*whca oni!e the seeds are planted, it will 
retain possession of the soil, springing up from self- 
sown seeds, and flowering early and abundantly 
every season. Successive sowings in May and July 


will afford a constant supply of neat and compact 
plants, filled with flowers. In rich moist soil the 
plants grow luxuriantly and spread out widely, but 
have a very sc^tnty display of flowers j it is in a dry 
and rather hard soil that they show themselves to 
the best advantage ; for in such a situation they 
bloom early, and, without spreading out their re¬ 
cumbent branches too far, arc, at the same time, 
overloaded with jtlossoms. Those cultivators there¬ 
fore, who would have the plants in the greatest jier- 
fection, should select the dryest spot in the garden, 
and Si. w the seeds thickly. But it is for the pro¬ 
duction of good plants for flowering in the winter 
that we commenced these remarks. To bloom the 
mignonette in good perfection from the decay of the 
out-door plants in the autufnn, until the return of 
the flowers in the spring, it is necessary that there 
should be two successive sowings, viz., one in 
August, for blooming about Christmas, and another 
in September, for blooming from February till May. 
Select for the purpose as many pots as are wonted; 
fill them with a compost mixed in about the follow¬ 
ing proportions, viz. one half good light loam, one 
quarter leaf mould, and one quarter coarse sand. 
First give the pots a good drainage, for the health 
of the plants depends much on this ; then fill them 
up to within half an inch of the rim, giving the pot 
a slight rap to settle the soil well; level the surface, 
sow the seed thickly, and cover it with about an 
eighth of an inch of the same compost. A frame 
(an old cucumber bed will answer) should then he 
•ready to receive the jiots; set them so that they will 
not be far from the gla.ss, and give a gentle water¬ 
ing ; put on the sashes, and shade with a mat in 
the middle of the day, if the .sun is too powerful, 
until the plants arc well up. Give water cautmusly 
and in small quantities, as the plants will damp off 
if they are kept too wet. Tliin out the plants, 
leaving only thrfb or four in a pot. In the month 
of November or December, according to the mild¬ 
ness of the season, the plants should be removed to 
the green house or parlour; in the former place 
they should placed on a shelf within two feet of the 
glass, and if nearer they will thrive better. Water 
should be given sparingly, and when the plants get 
up an inch or two, the tops of each should be pinched 
out in^rder to make thelh branch well. ITiey will 
now grow slowly, and early in January will come 
into bloom. In the parlour they should be set as 
near the window-sash as possible, and in the most 
airy part of the room. 

When the plants have done blooming in the spring 
they may be turned out into the border, where thi-y 
will throw out new branches and make good plants 
for bloom all the summer. 

NEW REMEDIES FOR GOUT. 

From a paper in the Medical Gazette, 

By Alexander Ure. 

Manganese, in the state of proto-carbonate, is 
present in the waters of Mariedbad, Carlsbad, and 
other German springs, whither gouty invalids an¬ 
nually resort in quest of health; in the state of oxide, 
it forms one of the normal constituents of the bones. 
It was first shown by M. C. G. Gmelin, of Tubingen 
{Versuche uber die Wirkungen dee Baryts, S(e,) 
1824, p. 96), .that the manganese salts wbe^ injected 
into the blood-vessels augmented t£e biliary secrt^ 
tion to such a degree, as to produce a deep yellow 
staining of the ooats of the intestines, and of the 
great vessels in the vicinity. According to M. A. 
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Burbet {Journal de Chimie Medicale, tom v., p. 
534), muriate of manganese forms a main ingredi¬ 
ent of a nostrum sold in Paris, under the name of 
the deobstruent powder of Rouviere. This, taken for 
a few days, is said to procure abundant bilious eva¬ 
cuations. 

If a drachm of sulphate of manganese be dissolved 
in about half a pint of Water, and swallowed before 
breakfast, it will generally occasiott after the lapse of 
an hour or so, one or more liquid stools. 

Sulphate of manganese has a cooling and bitter 
taste, resembling that of Glauber salt. O. Thom¬ 
son {ChemiHlry of Inorganic Bodies, vol. ii., p. 
587) says, “ It may be administered as n cathartic, in 
doses of from half an ounce to an ounce.” 1 have 
always found a much smaller quantity suffice, and 
should be reluctant to give it to that extent. It 
acts most efficiently when dissolved in a consider¬ 
able quantity of water. On j)articultur occasions, 
infusion of senna furnishes a useful adjunct. 

In order to abate the erethism of the vessels of 
the gouty articulation, to further the absorption of 
effused fluids, and to arrest the recurrence of attacks 
which, in the long run, lead to distortion and anky¬ 
losis, the topical employment of Acetic PJther and 
Rectified Coal Naphtha will be found highly service¬ 
able. The former was first introduced to the notice 
of the profession by M. .Sedillot, in the Trans¬ 
actions of the Medical Society of Paris (No. x.. 
Mess. An. 5), but never seems to have attracted 
attention here. Acetic ether generally determines 
a speedy sedative agency in the more acute stage ofr' 
the malady, when applied with gentle friction over 
the whole of the affected surface, to the amount of 
half an ounce every twelve hours, provided after 
each friction the patient is kept warm in bed. In 
the sub-acute form of the disease, I have witnessed 
very beneficial elfe(As from simply pencilling over 
the part with a camel-hair brush dipped in naphtha. 
In some instances, indeed, this seemed to have the 
power of warding off an impending paroxysm. I 
was first led to try it in gouty cases, from being 
told by an extensive manufacturer of the article near 
Birmingham, that affections of the joints were un¬ 
known among his workmen, while they were com¬ 
mon enough among the operatives of other factories 
in the neighbourhood. *■ « 

Coal naphtha is a pure hydro-carbon, almost iden¬ 
tical in nature and properties with the naphtha which 
occurs native on the shores of the Caspian sea, in 
Persia, and other countries of Asia. The latter, al¬ 
luded to by Herodotus, has been used from a remote 
period by some of the nations of the east, against 
the very rilment in question. Than, Dioscorides 
(Lib. i. c. 85) says, “ Podagris articulorum dolori- 
bus lethargisque prodest ; ” and Bontiua {Hist. Nat. 
p. 17,) in describing what he calls “a noble species 
of naphtha” brought from Sumatra, and highly prized 
for its medicinal virtues by the Javanese, concludes 
as follows: “Partibus affertis ill!turn roiraculi instar 
segros consolatur” 

Naphtha topically applied imparts a feeling of 
warmth, sometimes accompanied with slight ting¬ 
ling. It acts obviously upon the principle of a mild 
but penetrating counter-stimulent, determining con¬ 
traction of the capillaries, increase in the rapidity of 
their circjilation. and progressive absorption of liquid 
affusion. * 

As a remedial agent, seemingly endowed with 
qualities capable of counteracting and removing to 
phaceoua deposition. Silicate of Potash, the liquor of 


flints of the older chemists, deserves a trial. Tliif 
salt passes through the system unchanged, and car 
be detected in the urine of animals to which it has 
been given by the mouth. It exercises a very pow¬ 
erful solvent action upon the urate of soda. I hnvr 
prescribed it for one or two patients in dosc.s of tcTi 
and fifteen grains twice a day, dis-solvcd in six oi 
eight ounces of water, with ulTparent benefit. 

VARIETIE.S. 

Effect of hot water on flowers. —Tlie following 
fact is deserving of record, as an interesting addition 
to what has hitherto been discovered on the subject 
of vegetable physiology, and as enabling the lover? 
of flowers to prolong for a day the enjoyment o1 
their shprt-lived beauty. Most flowers begin tc 
fade after being kept twenty-four hours in water ; a 
few may be revived by substituting fresh water; but 
all the most fugacious (such as the poppy, and per¬ 
haps one or two others, excepti'd) may be com - 
pletely restored by tlie use of hdP*watcr. For this 
purpose pliice the flowers in scalding water, de<-f 
enough to cover about o.;e-third of the length of th« 
stem, and by the time the water has become cold, 
the flowers will have become erect and fresh ; then 
cut off the coddled ends, and put the flowers intc 
cold wal^r. 

Water Colour for Room^ —Take a quantity oi 
potatoes and boil them—then bruise them, and pour 
on boiling water until a pretty thick mixture is ob¬ 
tained, which is to be passed through a sftvc. With 
boiling water then make a thick mixture of whiten¬ 
ing, and put it to the potatoe mixture. To give 
colour, if white is not wanted, add the different- 
coloured ochres, lamp black, &c. according to cil- 
cumstances. This paint dries quickly, is very du- 
rable, and has a good appearance to the cye.'» 

Use of the Walnut Tree. —Walnuts yield hall 
their own weight in oil, whose flavour is considered 
equal to that of the finest Lucca oil. This very 
fruitful tree, which we sec flourishing along the high 
road, and in the orchards of the peasants, is one of 
great utility to the German ; his furniture is made 
from it, the leaves dye a good black, and he feeds 
his cifttle with the shells of the nuts that h.ave sup¬ 
plied his oil. This is leaving oul'of th<fquestion 
its U.SC as a nut. 

Substitute for White Lead. —Tlie great amount 
of mortality among painters and maijefacturers of 
paint, arising from the deleterious effluvia of white 
lend, is well known, and has frequtntly directed the 
attention of chemists to the discovay of an innocu¬ 
ous substitute. Ilitheito the attempt has been fniit- 
less ; at least so far as we are aware, no other sub¬ 
stance has taken the place of the common pigment. 
It would appear, hovfever, from the feport of the 
Paris Academy of Sciences, that M. de Ruolz has 
at length succeeded in producing a preparation pos- 
sessing all the economical properties of white lead, 
without partaking of its offensive character. This 
substance is the oxide of antimony, which is distin- 
'guished by the following qualitiei?:—Its colour is 
very pure white, rivalling the finest silver white ; it 
is easily ground, and fortns with oil an unctuous 
and cohesive mixture; compared with th| white 
lead of Holland,, its^^ property of concealing is as 46 
to 22 ; and mixed with other paints, it gives a mffch 
clearer and softer tone than white-lead. It may be 
obtained, according to M. de Ruolz, frofli the na¬ 
tural sulphuret of antimony, and at a third of the 
cost of ordinary white paint. 
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To the Editor of the Mayazine of Science, 

Sir, 

I take the liberty of sending you an 
invention for showing the day of the Month, in a 
a very simj)le manner, and yet eomhining many ail- 
vantages over those thac have been invented for the 
same |>nrpo5e. 

, h’lg. 1. is a front view of the Mach^e, without its 
case, the dotted lines sliow in what manner the case 
should be jnit on, so as to allow the figures to be 
s en at the bottom through a glass window, which 
will prevent the dust from getting to the ap])aratus 
inside. D 1) is the bottom of the box, A A/V A 
are the supimrts upon which the wheel E E revolves, 
a spindle is fixed to the wheid with a small handle at 
one end, by which the wheel is turned round ; K F 
is the body of the wheel upon which the sides E E 
are fixed ; G G are two of the slides, the top one 
being within the wheel and fhe bottom one having 
come out of the wheel (within ^ of its length) so as 
to show the day of the month. 

Fig. 2. is a side .sectional view and explains the 
working of the slides; ARC is one side of the 
wheel, there are thirty-one grooves made round the 
wheel in eciual divisions, to the depth of one-half 
the thickness of the wheel, then the other sides are 
put on the. body F F Fig. 1. they must exactly cor¬ 
respond to each other, we then get thirty-one pieces 
of tin made so that they will easily slide in and out 
of these grooves, and paint upon the first number 
one, on the next nninber two, and so on up to 
number thirty one, the piece of enrved polished 
metal D E is to prevent the slides from coining out 
before they get to the point E, which when they ar¬ 
rive at, there being no longer any obstruction they 
come out and show the day of the month as at IT, 
(but they must not come entirely out of the grooves) 
and as the wheel turns round the curt-ed incline G F 
pu.shes them into their placc.s. 

The dotted lines show how the case is made for 
the machine, in the front it is curved to the form of 
the wheel, so ns to allow a better view of fhe figures 
at the bottom. 

The peculiar merit of this invention consists in 
getting so many large figures into so small a com¬ 
pass which looks more com poet, and they are tisily 
seen at a long distance, which makes the machine 
suitable for a counting house. 

Yours respectfully, 

J. P, J. 

THE IMPROVED SKATE. 

To the Editor of the Mayazine of Science. 

Sir, 

In adopting a new plan, it is advis¬ 
able to ascertain what are defects of the old one, and 
make sure that in the improvement these defects are 
remedied. Most of your readers who are skaters 
will be aware of many imperfections in the common 
skate, they are principally the following :— 

On account of the screw attached to the heel of 
the skate which injures the boot and causes great 
trouble in fixing on, and great annoyance through 
sometimes Remaining fast in the heel of the boot 
aft*r the skate iS taken oif. Perhaps the gimblct 
requisite to bore the hole for the screw has been left 
at home, or if brought is too large, perhaps too 
amall. Supposing, however, that the skater has been 


so fortunate as to escape all these evils, and after a 
quarter of an hour’s perseverance and patience he 
succeeds in getting the skates fi.xed on and is fairly 
on the ice, by the time he has proceeded a hundred 
yards he finds that the toe of his skates has slip|)ed 
from the centre of his foot, and is standing at an 
angle of 1.') degrees from where it ought to be, the 
consequence is that the promine ,t parts of the face 
is brought in rather unpleasant contact with the ice : 
blit, however, though thrown on his beam ends for 
a while he soon rights, little worse perhaps if wc ex¬ 
cept having his proboscis swollen to twice its usual 
dimensions. After skating some time the feet begin 
to swell and ache, owing to being tightly sti apped 
to a flat surface where tlie foot receives no support 
except on the ball of the foot and heel. These arc 
the principal defects in the skate generally used, to 
obviate which I have contrived the following plan : 



in the first ])lace the bottom or plate on w'hicji the 
foot rests is shaped so that the sole of the foot may 
receive support in every part. 2nd. A toe and heel 
piece are made of sheet brass in which the foot fits 
similar to the spring clog used by ladies, so that the 
skate cannot slip either to the right or left hand, 
and lastly, no screw or pins arc required as the foot 
fits tightly into the skate, and is secured by one 
broad sft'ap fixed to the heel piece. I have had .a 
pair made for my own use and they nns-:>"-viyy well. 
A supposed objection might arise that they would 
be toA heavy, to thi.s I may say that my own pair 
weighs exactly 24 lbs. (and they are an extra size, 
12 in. long) being little if any heavierfehan wooden 
ones, but I am aware there is a stilj greater objec¬ 
tion which will prevent their comiqg into general 
use. Each skater would require them made to fit 
his own measure, and unless he could meet with a 
handy whitesmith that could make them under his 
own supcrintendancc, ke would fail in his object. 
The skates may be made to sfiring like the patent 
skates if preferred, they also require do be made 
“ rights and lefts.” The bottom plate is made of 
thin sheet iron. 

1 remain. Sir, * 

Your obedient servant, 

J. H. NICHOLSON. 
Lancaster, Feb. lOfA, 1845,, 

GALVANISM. * 

(Conlinuhdfrom jjoye , 

” As soon as it was discovered that galvanic power 
might be excited by the contact of metals,*without 
the interposition of animal organs, it was imagined 
that the electricity was set in motion by the eontact 
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of bodies possessing different conducting powers, 
without any reference to the chemical action which 
«ccomj)iinied the process. This theory was natually 
suggested by the fact discovered by Mr. Bennett 
several years before—that electricity is excited by 
the mere contact different metals; thus, when a 
plate of copper and another of zinc, each furnished 
with an insulating glass handle, are made to touch 
by their flat surface.s, the zinc, after separation, 
exhibit positive, and the copper ueyative electricity. 
In this case, it is fair to conclude that a certain 
quantity of electricity had moved from the copper 
to the zinc. 

“ On trying other metals, Volta found that simi¬ 
lar phenomena arose; from which paopciiy such 
bodies have been denominated ‘ motws ’ of electri¬ 
city, and the proce.ss which takes place electro¬ 
motion ; terms which have since been sanctioned and 
adopted by l,li;vy. 

*' It IS on this transference of electricity from one 
surface to another, by simple i-oiitact, that Volta 
explains the action of the pile invented by him¬ 
self, as well as that of all similar arrangements 
The iritci posed fluids, on this hypothesis, have no 
effect ps chemical agents, in producing the jihe- 
nouiena; they merely act as cundutto>'s of the 
electricity. 

“ VVe have seen how early Davy had observed the 
intimate connexion subsisting between the electrical 
cfl’ect, and the chemical changes going on in the, pile, 
and that he accordingly drew the conclusion ot the 
dependence of the one iqion the other. In fact, 
the most powerful Voltaic combinations are those 
formed by siibstnncc.s that act chemically upon 
each other with the greatest energy; while such as 
undergo no chemicid change exhibit no electrical 
powers . thus zinc, copper, and nitric acid form a 
powerful battery; whilst silver, gold, and water, 
which do not act upon ea^h other, produce no 
sensible effect in a series of the same number. 

“ Although, in this obscure region of research, 
we are a-s yet unable to discover the nature of the 
power by which electricity is accumulatei^^ it W'as a 
consid erable step towards a true theory to have 
ascerfhlTieil the insufficiency of the pro|)Osition 
that had been offered in explanation of jbe phe¬ 
nomena. 

“ An .fiwestigation into the chemical activity of 
the pile led Davy to the discovery of a new series of 
facts, which ‘subsequently formed the basis of his 
first commuhication read before the Royal .Society. 

“ All the combinations analogous to the Voltaic 
pile had hitherto consisted of a series containing, at 
leasL two metallic bodies, (or one metal and char¬ 
coal; and a stratum of fluid. Davy discovered that 
an accumulation of galvanic energy, exactly similar 
to that in the common pile, might he produced by 
the arrangement of sinyle metallic jilates with differ- 
•ent strata of fluids; so that, instead of composing a 
battery with two metals and one fluid, he succeeded 
in constructing it with one metal and tieo fluids; 
provided always that oxid^ion, or some equivalent 
chemical change, shcflild proceed on one of the me¬ 
tallic surfaces only. 

“ In describing these combinations of a single 
metal with two fluids, he divides them into three 
classy, follofving in the arrangement the order of 
time with regard to their discovery. « 

“ In the First Class, one side of the matallic plate 
is oxidated; i« the Second, a sulphuret is formed on 
one of its surfaces; and in the Tliir]^ both sides 


are acted upon, the metal becoming a sulphuret on 
one of its surfaces, and an ostide on the other. 

“ The apparatus which he employed for these ex¬ 
periments is preserved in the laboratory of the 
Royal Institution. It consists of a trough, contain¬ 
ing grooves capable of receiving the edges of the 
different plates necessary for the arrangement, one 
half of whicl* are composed of horn, the other half 
of some one metal. 

“ When the apparatus was used, the cells were 
fiii. d, in the galvanic order, with the different solu¬ 
tions, according to the class of the combination, and 
connected in pairs with each other by slips of moist¬ 
ened cloth carried over the non-conducting plates. 

“ At the meeting of the Royal Society, following 
that on which the above interesting facts were com¬ 
municated, Dr. Wollaston presented a memoir of 
considerable importance, entitled, “ Experiments on 
the Chemical Production -md agency of Electri¬ 
city in which he strongly advocates the truth of 
that theory which recognises metallic oxidation as 
the primary cause of the Voltaic phenomena. This 
paper is also farther important as it proves, by most 
ingeniously devised experiments, not only the simi¬ 
larity of the means by which both Common and gal¬ 
vanic electricity are excited, but also the resem¬ 
blance existing between their efl'ects; showing, in 
fact, that they are both essentially the same, and 
confirming the opinion, that all the apparent differ¬ 
ences may depend upon difl'erences in intensity and 
quantity. 

“ Acting upon this principle. Dr. Wollaston suc¬ 
ceeded in producing a very clo,se imitation of tho 
chemical action of galvanism by common electricity ; 
such, for example, as the decomposition of water, 
and other effects of oxidation and deoxidation. In 
the prosecution of this train of research, he displays, 
in a very striaing manner, that attention to minute 
arrangement which so remarkably characterised all 
his manipulations. I particularly allude to tlie ex¬ 
pedients by which he reduced the extremityjof a gold 
wire, in order to apportion the strength of the elec¬ 
tric charge to the quantity of water submitted to its 
influence. 

“Although it is now very generally admitted, 
thfb the chemical agency of the fluids upon the met¬ 
als employed is highly essential to the maintenance 
of Voltaic action, there still remains considerable 
doubt as to how far we are entitled to regard it as 
tlie first in the order of phenomena. 

“ At a later jicriod of his researches, Davy sug¬ 
gested as a correction, or rather modification, of the 
theory of Volta, that the elcctro-nlbtion produced 
by the contact of the metals might be the primary 
cause of the chemical changes; and that such 
changes were in no other way efficient, than in re¬ 
storing the electiic equilibrium thus disturbed: it 
was farther held, that this equilibrium could not be 
permanent, that it could in fact be only momentary; 
since, in consequence of the imperfect conducting 
power of the interjioscd fluid, the zinc and copper¬ 
plates, hy their electro-motivc power, would again 
assume their opposite states of electricity ; and that 
these alternate changes would occur, as long as any 
of the fluid remained undecomposed. In a Voltaic 
arrangement, then, there would appear to exist, if 
the expression may be aUowed, a kind of electrical 
sec-saw ; the apposition of the metals destroying the 
equilibrium, and the resulting chemical changes 
again restoring it. It has, however, been very justly 
observed, that the application of electricity, as au 
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instrument of chemical dccompoMtum, ha.s most for¬ 
tunately no connexion willi hucli theories, and that 
the study of its effects may be carried on without 
reference to any hypothetical notions concerning the 
origin of the phenoineim. 

“The constant appearance of acid and alkaline 
matter in pure water, when submitted to the mflu- 
eace of the Voltaic pile, gave rise ta the most e.x- 
travagant speculations and discordant hypothesis. 
Various statements were made, both in Italy and 
England, respecting the generation o( muriatic acid, 
and that of the fixed alkalies, under these circum¬ 
stances. Mr. Sylvester affirmed, that if two sepa ' 
rate portions of water were electrised out of the 
contact of substances containing alkaline or acid 
matter, acid and alkali would, nevertheless, be 
produced. 

“ Some philosophers sought to explain the phe¬ 
nomenon from the salts contained in the fluids of 
the trough, which they imagined might, by some 
unsuspected channel, find their way into the water 
under generation. Otlieis believed that they were 
actually generated by the union of the electiic fluid 
with the water, or with one or both of its elements ; 
so that, up to the time of Davy’s masterly re. 
searches, the subject was involved in the greatest 
obscurity : and whether the saline matter was libe¬ 
rated from unknown combinations, or at once 
formed by the union of its elements, was a ipiestion 
upon which the greatest chemists entertained diti'cr- 
ent opinions. 

“ The Bakcrian Lecture, read before the Royal 
Society on the 20th of November 180C, not only 
set this question for ever at rest, but unfolded the 
mysteries of general Voltaic action ; and, as far as 
theory goes, may also be said to have perfect¬ 
ed our knowledge of the chemical agcnc es of the 
pile. 

“ Tills grand display of scientific light burst upon 
Europe like a splendid meteor, throwing its radi¬ 
ance into the deepest recesses, and of'iiing to 
the view of the pfiilosopher new and unexpected 
regions. 

“ 1 shall endeavour to offer as popular a review 
of this celebr.ited memoir, us the abstruse and com¬ 
plicated nature of its subject w*ll allow ; and 1 sWll 
be careful in pointing out the successive stages of 
the enquiry ; for we are all too much in the habit 
of exclusively looking after results; whereas an 
examination of the steps by which they were at¬ 
tained IS far more important, not only to the fame 
of the discoverer, but to oui selves, as the means of 
instruction. * 

“ The subjects investigated in this memoir are ar¬ 
ranged under the following divisions. 

" 1. On the changes produced in Water by Elec¬ 
tricity. 

“ 2. On the agencies of Elc.^tricity in the deconi- 
position of various compound Bodies. 

“ 3. On the transfer of ccrt.iin constituent Parts 
of Bodies by the action of Electricity. 

“4. On the passage of Acids, Alkalies, and other 
Substances, through various attracting chemical 
menstrua, by means of Electricity. 

" 5. Some general Observations on these Phe¬ 
nomena, andi on tj-e mode of Decomposition and 
Transition. 

“ 6. On the General Principles of the chemical 
changes produced by Electricity. 

“ 7. On the Relations between the Electrical 
Energies of Bodies and their Chemical Affinities, 


“ 8. On the mode of action of the Pile of Volta, 
with Experimental Elucidations. 

“ 9. On some General Illustrations and Applica- 
tion.s of foregoing facts and principles. 

“ With respect to the first of these divisions, com- 
prchending a history of the chpnges produced in 
water by electricity, it is worthy of jiarticiilar no¬ 
tice, that as early as the year 1800, while residing at 
Bristol, Davy had discovered that when separate 
portions of distilled water, filling two glass tubes 
coiiiiccfed by moist bladders, or any moist animal 
or vegetable substance, were submitted to the elec¬ 
trical action of the Voltaic pile, by means of gold 
wires, a nitro-muriatjc solution of gold ajipearcd m 
the tube coataining the positive wire, and a solution 
of soda in tie opposite tube ; but he soon ascer¬ 
tained that the muriatic acid owed its ajipe.irance to 
ttie animal or vegetable matters employed ; for when 
the same fihiet of cotton were used 's^sucoessivc ex¬ 
pel inienis, and waslied after every proce.ss in a weak 
solution of nitric acid, the water in the apparatus 
conlairiiiig them, though .ai‘e<l upon for a great 
length of time with a very strong power, produced 
no effect upon a solution of nitr.ite of silver. 

“ In every case in winch lie had procured’ much 
soda, the glfss at the ]>oint of eontact with the wiie 
seemed eoiisiderahly eioded ; w^icn by snhstituting 
an agate for agla^s cap, no fixed saline matter could 
be obtained. Its soiiice theietore, in tlie I'oiiiicr 
ease, was evideiilly the ghiss. 

“ \A ith respect to Mr. .Sylvester’s experiment, al¬ 
ready noticed, it was sutfieieiit to say that he < oii- 
iliictcd his jiroeess in a vessel of pi/je-cliig, winch 
not only contains lime, but may also include in its 
eornjiosition .some of the coiubinatuins of a fixed 
alkali. 

“ On resuming the enquiry, it was Davy’s first 
care to remove every possible source of iiupiuity : 
he aoeording proeiir((d cups of anate, wliieli, inevi- 
ously to being tilled, were boiled for several hours 
in distilled water; and a piece of very white and 
transpnreiit amianthus', a substance first pro|)Osed 
for this ^iirjiosc by Dr. W ollaston, having been si¬ 
milarly purified, was made to eonneet Hie ves.sels to¬ 
gether. Thus was eveiy iijijiarent source ot fallacy 
remove|l ; but still, after having been exposed to 
Voltaic action for forty-eight hours, Ihe water in 
the positive cup gave nidieations of ni^vvitic acid, 
and that in the negative cup, ot soda! 'I'he result 
was as embarrassing as if was unexpected: but it 
was far from couviiieing him that flft bodies tlius 
ofitaiiied were generated : — but whence arose the 
saline matter ? 

(To be coj/thined.) 

THE OO.SSU. , 

The history of this invaluable and almost un¬ 
known plant is singular. It is tlie most valuable of 
all remedies for the tapeworm. In 182.3, I pnsseil 
through Paris, tlie French hotinista had just given 
the name of Brager, to an Abyssinian antheloiiin- 
thick they extolled to tj|e skies, and decreed all the 
honours of the ueademy tfl the discoverer. Dr. 
Brayer, of Constantinople. Three years after I had 
a letter from Dr. sB.jiasking me to write to Abys-^ 
sinia for a provision of the invaliiaJile Gossu, and 
enclosing a treatise on its virtues. ‘He hut^never 
Uien in Abyssinia. In the meantime Mr. Collin 
arrived in Egypt from Abyssinia, and brought a 
[quantity of it, which he prized as Che apple of his 
eye. He gave me some ounces of it, part of which 
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l gave to Dr. Ramage and others. Arriving in En¬ 
gland, 1 found in Brace an accurate description and 
drawing of this plant, there called Cossu, or Bank- 
esia Abyssinia, after Kir Joseph Banks. The flowers 
only are used in medicine, 'J’he dose is an infusion 
of three or four drachms in a pint of boiling water. 
Of all remedies tor the worms this is the only spe¬ 
cific. The tree grows to the, height of twenty feet, 
the leaf about four inches long. The flower con¬ 
sists of five petals, short pistil and stamina.— Mad- 
den’s Travels through Palestine, Nubia, b^c, 

THE DIAMOND. 

The diamond is the hardest substance in nature, 
and in common with some other cry.stalline bodies, 
it is harder at the natural angles and edges, and 
also at the natural coat or skin, than within or in 
its genera! substance. Its [leculiar hardness is pro¬ 
bably altogctbgr due to its highly crystalline form, 
as by anulysit, the diamond, charcoal, and plumbago, 
are found to be neaily identical; the first is ab.so- 
lutrly pure caibon, the otlicisare ne.irly so. 

The principal use of the dmuiond is for jewellery, 
its pri'paialion for v\hich will be touched upon in 
the slightest possible m.iiiner , but fioiii its peculiar 
h.tidncss the di.iiiiond lultils some nitre really im- 
jiorlant althouglith’ss briUtunt .seivices as tools, 
without which sevcial cmious and highly v.aluablc 
processes must be idtogetlier abandoned, and others 
act omplishcd in an interior .although more costly 
in.niner by other means. 

The di.imond is prepared for the pin poses of 
jewellery by three distinct (iroeesses. nuinely split- 
tiiiir, cutting .md jioli-lnng, wlnclt will be .idvirted 
to in a veiy tew hues. In older to split otf the por- 
ticflis not reipiired, the stone is ti\ed in a b.ill of ce¬ 
ment, about as hirge as a walnut, the line of divi¬ 
sion is sawn a little way with .i (lointcil diamond 
ti.ved m another b.ill ot cement, and the stone is 
alterwards split with the blunted edge of a riivtor 
.struck with a hammer ; the small fragments removed, 
when they ore too small lor jewellery, are culled 
JiiaiHond Oort 

In I'atting, two stones are operated upon at once ; 
they S^cemeiitcd in the ends of two stiek.s, which 
are suppoiteil on the edges of a box thri^ or four 
inches wide, rested against two pins us fulcra, and 
forcibly ridibed ugainst each other; by which means 
they abraue each other in neaily flat planes and re¬ 
move a fine iust called diamondpoicder, which falls 
through the'fine holes in the bottom of the box, and 
is there collected. 

The diamonds arc lastly polished upon an iron 
lujyir skwe, chaiged with diamond powder, the 
stone being guided meehnnieally ; it is fixed by soft 
.sohler ma copper cup or dop, attached by a stout 
coii)ier-wire to the end of the pincers, a flat board 
terminating at the, other extremity in two feet, which 
•rest upon a fixed siqiport, the whole forming a long 
and very shallow triangular stool, loaded at the end 
near the stont. In the last two processes the stone 
is re-adjusted for producing each separate facet. 

The iiivahinble instrument, the glacier’s diamond, 
alMiough employed for a considerable period, was 
for the first time investigated •scientifically by Dr. 
Wollastsin in Jdifi, who pronounced its operation to 
depepd upon* a peculi.irity of crystallix.ition in the 
diamond, the facets of which are frequently roimd 
instead of flat, and therefore the edges are circular 
instead ot str.Jtg!it. The rounded edge first indents 
the glass, and then slightly separates its particles, 


! forming a shallow fissure, with a splitting rather 
j than cutting action, none of the material being rr> 
moved.— HoUzapJfel. 

COCHINEAL PLANTATION, ALGIERS. 
Tuk Cochineal Cactus has been frequently exhibited, 
and it is not uncommon to see them with the in¬ 
sect, which IB, when dried, the Cochineal of corns 
merce, living and propagating upon it. It is still 
called a Cactus by many, but in the fashionable vice 
of lividing and sub-dividing getieras this takes the 
name of Opuntia. 'I'he French are not in quite so 
much hurry in these matters, and, therefore, M. Si- 
mounet, in a paper forwarded to the Journal de 
Pharm. calls the plant Cactus Cochinil\fera. He 
seems to have established a plantation of this re¬ 
markable plant, for the purpose of breeding Cochi¬ 
neal in Algiers; and chiefly from a clever detail of 
considerable length we learu the particulars suffici¬ 
ently to give the following abridged account. It 
seems that France pays yearly, to strangers, a tri¬ 
bute of nine or ten millions (of francs) for the 
Cochineal which she uses. Ktruck with this impor¬ 
tant consideration, M. Kimounet wished to turn to 
profitable account, ns regards the national interest, 
the knowledge which a year’s residence in the neigh¬ 
bourhood of Valence, in Kpniii, had enabled him to 
acquire, with reference to the education and propa¬ 
gation of the Cochineal. 

At liLs suggestion, several agriculturists of Algiers, 
engaged in the cultivation of the insect, and a 
model eoclmieal plantation {iiopalerie) was establish¬ 
ed in the e\)jeiimeiitHl garden at Algiers, through 
the exerlioiis ot .\l. Hardy, its dirt'ctor. 

The following details arc from a communication 
received from M. Simomiet. 

llEsglllCriO-N OK THE COCHINEAL. 

1. Phgsival Characters of the Male Insect .— 
Tlie male ('ochineal diflers entirely from the female. 
It is a dipterous insect, having two transparent 
wings ; SIX feet, each terminated by a small, very 
shaip claw ; two antenna;, composed of nine articu¬ 
lations, covered with a silky down, and six black 
and immoveable eye.s. Its red body is covered with 
a white dii.st, its abdomen is terminated by two 
wSite silky hairs, 'the length from the head to the 
extre-mity of the abdomen is one iiiilliinelre; the 
sire is that of an oblong louse. 

The period of maturity of the male Cochineal is 
not the .same as that of the female. Like the latter, 
he fixes himself on the cactus, but his body is not 
equally developed. Instead of enlarging, be be¬ 
comes covered with down, at the ei*))enae of which 
down, after the lapse of a month and a half, a 
eocoon is formed. I'he two hairs which issue from 
his posterior extremity serve to keep the cocoon 
always open. At the fecundating period, a month 
and a half after his birth, he issues backwards from 
his envelope, and flies from one female to another; 
afterwards he. dies and disappears. 

2. Physical Characters of the Female Cochi¬ 
neal —The female Cochineal presents the aspect of 
an elliptical pea. Its body is composed of an inde¬ 
terminate number of rings, giving it the apiiearance 
of a ciirled-iip annilede. Its colour is blackish. 

The body is coveted with ^ while pulverulent 
down, which, being impermeable by water, sefves as 
a delence against the inclemency of the seasons. 

The feet are six in number, having two articula¬ 
tions, and each terminated by a pointed claw. 

Till re are two cyliiidiical auiemio:, composed of 
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three articulation:!, of which the last is rather the 
longest, 

Between the two upper feet are situated the or¬ 
gans of nutiitioii. These oVgans are composed of 
R small gland, and a canal of the diameter of a 
hair, and of a red colour, showing that the plant on 
which it feeds is introduced into the cellular svs- 

A*’ • ^ 

tern. 

The Cochineal is really viviparous, and survives 
the production of its little family, 'Hie number 
brought forth, according to my observations, is 
not 632,777, as stated by a Spanish author, but 
about 300. 

The female Cochineal is that to which we shall 
direct especial attention here, as slie alone forms 
the article of commerce, and the substance so much 
prized for its colouring properties. It is from the 
female insect that carmine and the different lakes 
are prepared. She certainly affords one of the 
most valuable colours employed in the art of dyeing. 
On this account the insects merit a greater degree 
of attention than has hitherto been devoted to 
them. 

PROPAGATION OF THE COCHINEAL. 

Choice of the Cactus. —The cochineal does not 
thrive well, excepting on the c-actus cochinillifera, 
and there are several reasons for this. In the first 
place, the hairy surface of this plant facilitates the 
peregrinations of the young insects. If there should 
happen to be much wind, not only do the feet of 
the insects catch in these small hairs, but the two 
surfaces adhere at a number of points, and its posi¬ 
tion is thus retained. It has been proved that the 
Cacti of Africa may be employed for the propaga¬ 
tion of Cochineal, but less advantageously than the 
other, as the least wind dislodges the insect.—More¬ 
over, the cactus cochinillifera produces a fruit 
which has always a purple colour ; and according to 
Pelletier's analysis, this plant contains the colouring 
matter of carmine, and of the insect which affords 
this valuable product. 

Arrangements of a Cactus Plantation. —In es¬ 
tablishing this, it is desirable to select a spot of 
ground sheltered, as much as possible, from the 
north winds ; the ground should be laid outf in 
furrows, and well freed from weeds. Slips of the 
Cactus having been procured, they should be ex¬ 
posed to the air for a few days, so that the part at 
which they have been cut may become dry. The 
season best adapted for making the plantation is 
summer. The slips should be planted in rows, at 
a distance of ,30 inches from each other; the rows 
should be two yards apart, for convenience in col¬ 
lecting the Cochineal. The plants should be watered 
every fifteen days in summer. The ground should 
be turned up once a year with the mattock or 
plough. The fruit of the plants should be taken 
off as it appears, so that the plants themselves may 
retain the properties, of which they would otherwise 
be exhausted by the fruit. The plants should iiot 
be allowed to grow more than about sixty inches in 
height, the branches being spread out in the form 
of a fan. The plants, having attained the proper 
growth, may now be employed for the propagation 
of the Cbchineal. 

Usthodof placiify the Cochineal on the Cactus .— 
In Spain they prepare for this purpose small cylin¬ 
drical cases about two inches long, and about two 
thirds of an inch in diameter, open at one end. A 
palm leaf is used for making these cases, the net¬ 
work of the leaf allowing a sufficient opening for 


the insect to pass through. These cases are intended 
to contain a dozen of the female insects ; fitly such 
cases are attached to a Cactus by means of small 
thorns obtained from the Cactus ferox ; metallic 
Ituints for fixing them must be avoided, as the 
wounds occasioned by them injury! the plants. The 
period at which the Cochineal is about to produce 
its young is known from the appearance of a small 
droj) of a coloured substance nt the posterior part 
of the insect. This is also the period for tlie collec¬ 
tion of the insect. 

Method of collecting the Cochineal. —In the first 
place, by means of a knife made of reed, the insects 
intended for reproduction mu.st be carefully de¬ 
tached, and "placed in the small cases already de¬ 
scribed, ready to be fi.xed on the plants after they 
have been properly washed and brushed. This first 
operation being concluded, cloths are to be spread 
on the ground under the plants, ami, with a brush 
made from the palm, <dl the insects which remain 
are brushed olT; this con.st'^ufcs the .nvailablc pro¬ 
duct. Three gatherings may be made in the year ; 
in May, July, and October. After each collection 
it is very important to clean the plants with brushes 
and even to wash them, so as to remove*-ill the 
white matt^h deposited by the previous cioj: of 
Cochineal, With careful attentfbn to these direc¬ 
tions, the plants may be iiiai’.e to serve for the pro¬ 
pagation of the insect for five or si.x years. 

Method of killing the Cochtneal. —Several me¬ 
thods have been adopted for killing the insect. In 
Spain boiling water is used ; men exposure to the 
sun has been recoinmoniled, also the placing the 
insects on plates in an oven Hut all these methods 
are imperfect, as they sensihly alter the quality of 
the colouring matter. The following method, is 
recommended as being, under all circuiustances, the 
best and most convenient:—lixpose the insects to 
the heat of a water-bath, and dry them at a high 
temperature without exposure to light. The quality 
of the cochineal obtaiued in this way was equal to 
that most esteemed in commerce. 

Enemies to the Cochineal. —The enemies to the 
Cochineal are, first, a small snail whi<;b^fixes itself 
on the Cactus, and which is easily removed on ex¬ 
amining the plants every eight days. Another of 
these enemies is the cucinelle (lady cow), called by 
the .Spaniards yHVi/i7/o.v. This in.sect prq(> ces great 
ravages. The means for effecting its ijesti uction oc¬ 
casions the greatest amount of trouble connected with 
the plantation. The eggs which produce the larvm 
of this insect (and it is in the state of larva? that it is 
so destructive to the cochineal), are generally found 
at the base of the cactus. There is anotherJ».sect 
which has been observed only in Afiica, and winch 
req ores to be e.spccbdly gu.irdcd against < it is the 
forbicina. These get into the little cases in which 
the female cochineal, intended to stock the plants, 
are placed, and they devour the cochineal. This 
evil may be obviated by closing the wenings to the 
cases with muslin after inttoducing tne cochineal. 

THE ATOMIC 'THEORY. 

(from Liebig’s chemlstry.) • 

The human mind W neVer disj) 0 .sed to remain satis-, 
fied with the knowledge of mere facts, whother par¬ 
ticular or general. It ever seeks to ascertain where- 
Are things are so I Why such and such phenomena 
occur } What is the cause of the general laws 
which we. have reached in our invf-'stig.ations ? It 
will, therefore, be readily imagined tliat an in- 
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quiry into the cause of that fixed and unalterable 
pi'oportion in which bodies combine with each other 
must have ooi'Uineil the mind of p]iilosn|i]iical chem¬ 
ists. Tlieiv must certainly be some cause which ren¬ 
ders im])o->hible the combination of elements in 
any other than certain definite projiortions, sorne^ 
thin;/ which oppo.ses an invincible obstacle to any 
diniiiiution or augmentation of these relative pro¬ 
portions. 

The fixed and invariable amounts of the combin¬ 
ing proportions or equivalents of bodies are the 
inanifestatiun.s of this hidden cause, but these mani¬ 
festations from the limit of the domain of true phi¬ 
losophical investigation ; the cause itself is beyond 
our powers of perception,—our sphere of research, 
—and can only be a subject for the exercise of the 
imagination—for speculative ingenuitya 

In endeavouring to ilcvelop the theory which at 
present jirevails respecting the cause of the un- 
chaiigeablcness of chemical proportions, let me en¬ 
treat you to b^ar in mind that its truth or falsehood 
has nothing whatever to do with the natural law 
itself. The latter is the expression of universal ex- 
perience; it remains true, invariably and immuta¬ 
bly, whatever may be our notions respecting its 
cause, and however these may, from time to time, 
vary '*id change. 

A very ancient opinion respecting the nature of 
matter, well kno'vn as the theory of atoms, is ex¬ 
ceedingly well adapted to render the law of definite 
proportion.s intelligible to our understanding. The 
application of this theory in modern times to the 
phenomena of Chemistry, and many investigations 
arising tliercfrom, extending and completing onr 
knowledge of the law of definite jiroportionals, have 
highly distingiiislied the name of Dat.ton. 

The atomic theory .sujiposes that the space occu¬ 
pied by a .solid, fluid, oi aeriform body, is not in 
every part tilled with mutter, but tliat every such 
substance has pores, or interstices, between its par¬ 
ticles of solid matter, which pores are not like those 
of a piece of wood, visible, but that they are of 
an intinitcly smaller size. According to this view 
all bodies consist Bf exceedingly minute particles 
placed at a certain dustance from each other, so that 
there exists between eveiy two particl?s, a space 
not iiHifi’^ith the matter composing the substance 
itself. ,, 

It must be admitted that this view of the nature 
of matter, is highly probable. We can compress a 
volume of air into a space a thousand times smaller 
than it originally orcuiiied, and even fluid and solid 
substances dre capable of being compressed into less 
space than they fill under ordinary circumstances, 
by mechanical pressure. A billiard-ball thrown with 
coofeiJerable force ujion a hard substance becomes 
flattened, and, after rebounding, resumes its spheri¬ 
cal form. AH bodies expand and fill a larger space 
when heated, and contract into a smaller space when 
exposed to a low temperature. 

All these well known facts manifestly prove that 
the sjiace which a body occupies at any given time 
depends upoh accidental circumstances ; that this 
space varies by the operation of many causes which 
e.xpand or contract it. Now, if we must assume 
thAt the place within any body, occupied by one of 
its smallest particle.s, cannot at the same time be 
occupied by, a second and a third particle, we can¬ 
not help drawing the conclusion that the augmenta¬ 
tion or diminution of its volume which we have de¬ 


scribed, is a consequence of a greater or le.ss dis¬ 
tance between its particles,—that every particle of 
which the body is made up is surrounded by unfilled 
apace. Thus, in a pound of fluid water, the parti¬ 
cles of the water mu.st evidently be nearer to each 
other than they are ]n a pound of steam, which 
occu{>ies a space 1700 times greater than a pound 
of fluid water. 

This theory affords us an intelligible insight into 
a number o^phenomena, which, although simple jn 
themselves, have hitherto been altogether inexplic¬ 
able upon any other supposition. 

Again, the atomic theory pre-supposes that the 
small particles composing the mass of any substance 
are incapable of further division,—that they are in¬ 
divisible particles or atoms, a term applied to the 
ultimate particles of bodies, derived from the Greek. 

It is impossible for the human mind to imagine 
particles of matter to be absolutely indisvisible, 
since they cannot be infinitely small in a mathema¬ 
tical sense, that is to say, altogether without exten¬ 
sion ; and if extended, they cannot be indivisible. 
Moreover, these ultimate particles have a certain 
weight; and how minute soever we may assume 
this weight to be, yet we cannot consider the divi¬ 
sion of a particle possessing weight to be impossible, 
into two, three, nay, into a hundred parts. We 
must, therefore, assume that the ultimate atoms 
of bodies are only physically indivisible; they are 
only incapable of further subdivision so far os our 
powers of perception enables us to judge 

A physical atom in this sense then, is a conglo¬ 
meration of innumerable smaller imaginary particles, 
held together by a force or forces more powerfnl 
than all the means at our command for their further 
subdivision or dissolution. 

With respect to these atoms, and the meaning the 
chemist attaches to the terra, it is precisely analo¬ 
gous to the opinion held respecting certain sub¬ 
stances as ?o their being elements, or simple, un- 
coinpounded bodies. 

The fifty-six substances at present known and 
supposed to be simple bodies or elements are so 
considered, not absolutely, but only relatively to our 
powers, because we are not able by any means we* 
possess at present to decompose them,—that is, to 
separate them into still more simple elements : and, 
auliering to the true principles of natural philoso¬ 
phy, we call them simple bodies or elements; un¬ 
til experience shall demonstrate them to be com¬ 
pound. 

The history of science presents us with abundant 
illustrations of the supreme imjjortance of a strict 
adherence to this rule of philo.sophical inquiry,-— 
errors, false facts, and fallacious theories innume¬ 
rable and incalculably mischievous, having invari¬ 
ably followed the transgression of the limits of expe¬ 
rience. 

Without disputing the infinite divisibility of mat¬ 
ter, us the mathematician asserts, the chemist merely 
evinces the immovable standing of his science upon 
the solid fonndation of experience, when be assumes 
the existence of physical atoms as in incontroverti¬ 
ble truth. 

A professor of Tubingen has endeavoured, by an 
Ingenious illustration, to render the atomic theory of 
chemists more intelligible. He compares atoms to 
the heavenly bodies, which, in comparison with the 
xtent of the space in which they are suspended, are 
infinitely small, that is, are atoms. Innumerable 
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sunfl, with tlieir planets and attendant satellites, 
move in infinite space, at definite and measured dis¬ 
tances from each other ; they are individually indi¬ 
visible, inasmuch as there exists no force capable 
of separating them into parts, tearing off from them 
anything material, or altering their size or form in 
such a degree as to be perceptible, or to impair or 
disturb their relation to the other heavenly bodies, 
but they are not invisible per »e. 

* In this sense the whole universe foalesces into 
one immense body, the atoms of which—that is, 
suns, planets, and satellites—are indivisible and 
immutable! 

According to the atomic theory then, a piece of 
glass, of cinnabar, of iron, &c., is a heap or conglo¬ 
meration of atoms of glass, cinnabar, iron, &c., the 
connection of which, in masses, depends upon the 
power or attraction of cohesion. The smallest par¬ 
ticle we can imagine of the iron is still iron. But 
we know, with incontrovertible certainty, with re¬ 
spect to the cinnabar, that its smallest particle, al¬ 
though physically indivisible, is made of still smaller 
particles; that is, that it must contain particles of 
sulphur and particles of mercury; and wc further 
know the relative proportions, by weight, of these 
Xwo substances contained in the physically ultimate 
particle of cinnabar. 

The iron consists of homogeneous atoms of iron ; 
the cinnabar also consists of homogeneous atoms, 
each of which is cinnabar; but these latter atoms 
are not simjde, like those of the iron, but they are 
capable of being separated into constituent parts; 
they are homogeneous as far as our powers of per¬ 
ception reach, but wc nevertheless know their na¬ 
ture to be compound. We may, by the mere me¬ 
chanical proce.ssea of filing, trituration, &c., reduce 
a piece of cinnabar into an innumerable quantity 
of small particles, but no merely mechanical force 
will enable ns to overcome that povi^r by which 
the heterogeneous particles forming the constitnents 
of a complex atom like that of cinnabar are kept 
united. 

It is precisely in thi.s that chemical affin'ty differs 
^from the jiower of cohesion, or cohesive attraction, 
as it is called,—that it becomes active and manifest 
only when dinsimilar atoms are brought into con¬ 
tact with each other ; and sim^ it is impossible f^hat 
atoms should penetrate and become mutually dif¬ 
fused throughout each other, it follows that such 
compound atoms must be formed by the aggrega¬ 
tion, or grouping side by side, of the. simple atoms, 
in consequence of the power of affinity acting so a.s 
to associate them into compound atoms,—one atom 
of one simple l^ody being aggregated with one, two, 
three, or more atoms of another body, and so on,— 
every such group being a part exactly analogous to 
the mass of a substance perceptible to our senses. 
Thus, we may properly suppose the very smallest 
particle of cinnabar we can imagine, consists of a 
group of two atoms, namely, one atom of mercury, 
and one atom of sulphur. 

When we consider that a thousand pounds weight 
of cinnabar contains exactly the same relative pro¬ 
portions of mercury and of sulphur as a single 
pound, or a single grain,—and although a piece of 
cinnabar large enough to be manifest to our senses, 
must contain, perhaps, millions of atoms of cinnabar, 
—yet^it must* be evident that in every single atom, 
equalja as in the moss made up of millions of atoms, 
101 iflrU of mercury are invariably united to 16 of 


sulphur. If we decompose cinnabar by means of 
iron, the atom of mercury is displaced, and an atom 
of iron is substituted for it. Or if we replace the 
sulphur of the cinnabar by oxygen, one atom of ox- 
gen takes the ])lace of the atom of sulphur. 

{To be continued.) 


VARIETIES.' 

Perkins’ Transfer Engraving. —Mr. Perkins’ ad¬ 
mirable process of transfer engraving may be thus 
explained. A soft steel plate, was first engraved with 
the required subject in the most fiiii.shed style of art, 
either by hand or mechanically, or the two coinbined, 
ind the plate was then hardened. A decarbonized 
ste-el cylinder was next rolled over the hardened 
plate by pofrerfnl machinery until the engraved im¬ 
pression appeared in relief, the hollow lines of the 
original becoming ridges upon the cylinder. The 
roller was re-converted to the condition of ordinary 
steel and hardened, after which it seved for return¬ 
ing the impression t.T any number of decarbonized 
plates, each of which hi c .'me absolutely a 
part of the original; and e.acn plate when hardened 
would yield the enormous number of ].')(),000 im¬ 
pressions without any perceptible diflcrcnce hetvieen 
the first and the. last. In the event of any .tecident 
occurring M the transfer roller, the original plate 
still existed, from which anotlnS- or any required 
number of rollers could be tiiaile, and from these 
rollers any number of new plates, eaeh rajiahle 
of produeing as many impressions as above cited.— 
HoUzapffel. 

To mend Chinn .—Take a piece of flint glass, heat 
it to a fine powder, and grind it extremely fine on 
a ]iainter's stone with the white of an egg, and it 
joins china without rivcttiiig, so that no art can 
break it in the same place. 

To render Shoes IVater-proof. —Mix a pint of 
drying oil, two ounces of yellow wax, two ounces of 
turpentine, and half an ounce of Burgundy pitch, 
carefully over a slow fire. Lay the mixture, whilst 
hot on the boots or shoes with a sponge or .soft 
brush; and when they are dry, lay it on again and 
again, un^l the leather become.s ipiite saturated, that 
is to say, will hold no more. Let theiv^tlieri he put 
away, and not be worn until they are. pertecTly dry 
and elai^ic; they will afterward be found not only 
impenetrable to wet, but soft and pliable, and of 
much greater durability. ^ , 

Howto eat Strawberries. —Most of our re-iders 
know how to grow Strawberries, and many have, 
doubtless seen them served up with clieam and su¬ 
gar, but give us the Ttali.in dressing for a Straw¬ 
berry before all others. It makes a splendid dish in 
a dessert, and is sure to pjease nine out of ten .per¬ 
sons at table. The operation is simple. Take ofl’ 
tht stalks from as many berries as wiH form one 
layer at the bottom of a dish; sift some fine loaf- 
sugar over them ; then place another layer, and sift 
again; each layer will be found smaller than tli0 
preceding. When there are five or six layers, cut a 
fresh lemon and squeeze the juice 111 over them. 
Before they are helped, let them be gently disturbed 
that they may all have the beneMt of the lemon-juice 
and sugar. They may be eaten of heartily withDut 
danger, which is ntjre •than can be said of straw- , 
berries and cream; and, generally speaking, those 
who have eaten them with the Italian 'dressing will 
ntfver eat them any other way, if they can help it. 
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Fig, 1.—Surnt Cotton. Fig. 2.—Sn;ig?rna Cotton. 
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THE COTTON PLANT. 

In the prosecution of our notices of the Culture 
and Cultivation of the Cotton Plant, and introdu- 
tory to our promised description of the inanufucturc 
of this most impoitant coiniliodity, we present our 
readers with a microscopic view of cotton filaments 
of two descriptions, viz. the Surat Cotton, and 
Smyrna Cotton. 

'The fibres terminate usually in verf fine points, 
abruptly tapered. To these points the meclmnical 
irritation of cotton, when applied to ulcerated sur¬ 
faces, may [irobably lie ascribed; and possibly in 
tome measure to the exceedingly fine edges of the 
ribands. Flax or lint consists of smooth cylinders, 
and IS therefore free from the irritating rpiality. 
The entanglement of cotton filaments, to which their 
superior spinning properties are owing, may be as¬ 
cribed chiefly to their spiral structure, and elasti¬ 
city ; so that when one is pulled out, it draws f'oith 
many others. If, during this extrication of tlie fila¬ 
ments, a twisting motion be commuiiicated to them, 
they will form a cohesive thread. The finer, tlic 
more uniform, the more cylindrico-spiral, the lon¬ 
ger and more elastic the filaments are, the more ca¬ 
pable they will he of forming tine yarn. When they 
are short, and consist of rather broad and tiimsy 
ribands, they will be ill adapted to macliine spin¬ 
ning, though still susceptible ot being spun by the 
tact of delicate lingers. Wc can thus uinlerstand 
how the Hindoo women manage to spin fine yarn 
from the Dacca cotton, which is tlie growth of an 
unequable wool consisting of flimsy libunds, like 
most of the India cottons. 

The most intelligent manufacturers at Dacca, says 
Roxburgh, think that the great dift'ercnce between 
the Dacca niii.slin and that of other pine-s, lies in 
the spinning, and allow little for the inlluencc of 
the soil, or the variety of the yoMtypiumffierbaceum, 
winch IS cultivated at Dacca. 

There can be no doubt that the cotton filaments 
are hollow cylinders, prior to the dry state of ma¬ 
turation, they then become flattened and t 'i tuoiis, 
in a greater or less degree. The more nearly cylin¬ 
drical they remain, the stronger and more pli.int to 
the spindle will they be found. On these accounts, 
as well as from their greater lervgth, the filaments r'f 
the Sca-islaod, Egyptian, Guiana, and IliMziliaii 
cottons hold a higher value in the market, tliiin the 
Upland, Georguin, or the East Indian. Injcvamin- 
ing a sample of cotton wool, the spinner draws it 
out slowly between the fore-fingers and thumbs of 
his two hands, and observes how the filaments suc¬ 
cessively cscajie^froin pressure. He theu draws out 
the staple in the other direction, and thus alternately 
from hand to hand, lii this manner he judges of 
the length, smoothness, fineness, and strength of tlie 
cotton. Of the strength, however, a better judg¬ 
ment may be formed in the yarn, by seeing what 
weight will break it. 

One sort of cotton is seldonwworked up alone in 
our cotton-mills, but two or three different kinds are 
frequently mixed together. Thu.s the cheap and 
short stapled cottons of India, must be allowed and 
Carded along with some of the American cottons, to 
make them work to the best advantage. Much of 
the success and profit of the cotton .qiiniier, depends 
on the,skiirul Ifi'endingofdissimilar cottons, whereby 
one kigfl is made to conceal or supply the defects of 
anoth*. 


GALVANISM. 

(Continued from paye 388.) 

“ And did the agate, after every prceautioii, 
still contain some very minute portion of sa¬ 
line inaftcr, not easily discoverable by chemical 
tests? To determine tins question, the experiment 
was repealed a second, a third and a fourth lime : 
the quantities of saline matter diiiiiiiishcd inevi-iy 
successive operation, which sulficicntly proved that 
the agate must at least have bcin 0)ie of the sources 
sought for; but four additional icpctitions ot the 
proees.s convinced tlic operator th.it it could not be 
only one; that there must exist some other 
source from which the alkali jiroeccdcd, '■iiiee it eou- 
tinued to appear to the last, lu quantities sullicicntly 
di'lijict, and apj^eiilly equal, in every expciiinent. 
'I’his was extreiimP perplexing ; every preeiiutioii 
had been takin —the agate cups had even been iii- 
cludeil in glass xessels, out of the resell of the eiv- 
eiilaling uir--ull the iieting mateiials bad been re- 
jieatedly washed with dutdled water; and no part 
of them ill contact with the nd had cvei touched 
the lingers. 

“The water itself then, however pure it might 
appear, must have f'uiuislied the .ilKali. Thvexpe- 
rimerits were« repeated in enms of the jniicst gold, 
and the wafer eont.iined in them-was submitted to 
Volt.iie actum for tom tv eii hours; the result was, 
that the acid inereaseil in quantity a.s the expemocut 
proceeded, and at length hee.inu e\eii sour to the 
taste. On the coiitrarx , the .ilkalnie propetHes of 
the tluiil 111 the opposite cone sluutly obtained a 
certain intensity, and leinained statmn irv. 

“ On the ap|)lication ot heat, the alkaline iridii’a- 
lions heeainc less vivid, although there always re- 
iiiained, .liter the operation, suitieii'iit exidenee’to 
piove that a portion at Ic.ist w.is fixed, although 
probably mixed with amnuiiii.i. 

“'I'he acid, ns tar ns its pioperties could he ex¬ 
amined, .igrecd with those of pure nitious acid, hav¬ 
ing an excess of nitrous gas. 

“ It was now impossihle to doubt that the water 
held in solution some suh-tanee which was capable 
of yielding alkaline matter, but whieli, l^n (be mi¬ 
nuteness of its quantity, had soon been exliaft'^ed. 

“The yext step, theiefore, was to submit the water 
to a still more rigorous examination, which he did 
by ev.qioiating it in a vessel of silver ; wlyv he had 
the satisfaction to discover' the y'jfth ot a grain of 
saline matter. *■ 

“ The water, thus purified in a vessH of silver, 
was again subjected to Volt.iie action in the eoueg 
of gold. After two hours, there was only the slight¬ 
est possible indication of alkali; and this was ui^t, 
as before,but entirely volatile. 

“In every one of these experiments, ae|d matter 
had been produced, and it always presented the cha¬ 
racter of iiitrou.s acid. Two of the great sources of 
foreign mutter had been detected and removed, viz. * 
the vesseLs, and the water employed; it .still how¬ 
ever remained to be explained, how nitlbus acid and 
ammonia could be produced in cases where pure 
water and pure ve.ssel.s had bei?li used, lu no ]iart 
of this elaborate cm(iiiry is the penetration of Davy 
more .striking, than in his reasonings upon this pro¬ 
blem, and in the beautiful expenmeixts wlyeh bis 
sagacity suggested for its solution. ' , 

y It occurred to him, that the na.srent oxygen and 
hydrogen of the water might res[ieetivcly combine 
with a portion of tlie nitrogen of thf eommoii air. 
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which is constantly dissolved in that fluid; but if 
this were the, case, how did it ha|i]ieu that (he jiro- 
rfuctioii of nitrous acid was proKres>.ivc, while that 
of the alkali was limited ? The exiiermeiits of Dr. 
Priestly, on the absorption of f;nses by water, at once 
sugijested theinselvrs to his mind as being capable 
of solving this laft difficulty ; for that distingiii.shed 
philosopher had show'n, that hydrogen, during its 
solution in water, expelled the nitrogen, whereas 
oxygen and nitrogen were capable of eo-existiiig in 
a state of solution in that fluid. Tt was, however, 
necessary toeoiiiirin the truth of thus explanation by 
experiment, and he accordingly introduced the two 
cones of gold, eonlaining purified water, under t^e 
receiver of an aii-pump ; the exhaustion vi"s efleet- 
ed, ntul the. Voltaic pile brought to act upon the 
wafer thus eil•cum^talleed ; altel’eighteen houfs the 
result was e.vamiiied, when the water in the negative 
tame ]irodiieed no etleet upon prepand litmus, but 
that 111 the positive ves.scl did give it a tinge of red 
barely iiereeplihle. 

“ It id ills senes of exjici'inieiits terminated here, 
the (ruth of Ins eoneliisioiis would have been e.sta- 
hhshrd by the eomparatively small pioportioii of 
neij Jjnrmcd in this hitter experiment; hut he delet- 
mined to repeat it under eireiimslan^'i's, if possible, 
still more une'^'eptnmahly eoueliisiv ■. Having, 
thcretore, arranged the appal.itiis as before, he e,\. 
haubted the receiver, and then Idhd it willi hydro¬ 
gen gas from a eonveiiant aii-holdei ; he made even 
a second e.xhan'tnm, to ensure tlieliighest accuracy, 
and then again introdiieeil cau'I'ully prefiared liy- 
drogen. 'J'lie \'olt.iie proee.ss was eontiniird dining 
twenty-four houis, and at the end of tliat period it 
was found that nuther the water in the jiositive nor 
di the negative vessels alteicil the lint of litmu.s in 
the she lit esi degree. 

“ Tims dill he sneered it) exposing the three great 
sources ol f.illaey which had so long mis-led eheini.st.s, 
with icgarj to the generation of acid and alkaline 
matter in \'oltaie experimenf.s-, viz —The impurities 
of the vessels—the foreign matter contained m the 
witir—and the comjiouiids generated by the com¬ 
bination of the mtrogiii of utmosplieri* air with the 
el( ^ctfcs'^volved from water ; and llius did he esta¬ 
blish, by an unbroken chain of mcontrovertihle evi¬ 
dence, the iiuporlaiit truth, th.it ‘ watei^ chemically 
pure.^ is decomjiosed by electricity into gaseous 
mattei*alone—into oxygen and hydrogen.' 

“ Out’of the foregoing train of research very na¬ 
turally i^iraiig the consideration of the decompostnr/ 
agenrii’s of lilerinciti/. It had been constantly 
observed, that, in all electrical changes connected 
with the presenee of acid and alkaline matter, the 
“^Iffl-tner uniformly eoHeeted around the jiositive, and 
the latter around the negative .surface of the ap- 
paratus. 

“In one of the earliest experiments, Davy had 
also noticed that glass underwent decomposition, 
and that its alkali alw.iys pa.ssed to the negative sur¬ 
face. II« was, therefore, led to enquire whether, 
through electrical agency, different solid earthy 
compounds, iusrduble, or soluble with ditfieulty in 
, water, might not be made to undergo a similar de¬ 
composition. We shall fj^id that the result of the 
tiiitjs were decisive and satisfactory, h'or conduct¬ 
ing expi-rimehts of this description, he hit upon the 
happy expedient of constructing the cups with the 
materials which he wished to submit to experiment, 
and then jjiy introducing water into them, and form¬ 
ing the necessary connexion by means ofasbestu,s, he 


completed the Voltaic circuit. In this manner he 
submitted to experiment mlphate <iflime, aulphate 
qfslroHfia, flvate of lime, sulphate of baryta, &c. 
and with analogous results; the acid element in 
each ease jiassing to ithe positive, and the earthly 
base to tbc negative cup. 

“ As, ill the above experiments, the bodies under 
exaniinatinn were presented in considerable masses, 
and exposed* large surfaces to the electric aetion,it 
beearue iieee.ssary to enquire whether mi ute por¬ 
tions of acid and alkaline matter could, by the same 

. ney, be disengaged from solid combinutiona. 
This point was very readily elucidated. A piece of 
fine grained basalt, which, by a previous analysis, 
had been found to contain 3‘5 per cent of soda, 
nearly •.') of muriatic acid, and fifteen parts of lime, 
having been divided into two properly-shaped 
pieces, mid a cavity, capable of containing twelve 
grains of water, been drilled in each, was submitted, 
as in former experiments, •'o the action of the pile. 
At the end of ten hours, the result was examined 
with care, when it Ufipeared that the positive'y elec¬ 
trified water had the strong smell of oxy-niuriatic 
acid, ami copiously precipitated nitrate of silver; 
while (hat which was negative affected furineric, and 
left by evaporation a residium which appeared to 
consist of lime and sodi. 

“ A part of a .specimen of compact zeolite from 
the Giants’ Causeway, and vitreous lava from Mlno, 
were carh treated in a similar manner, and with 
results equally satisfactory. * 

“ Having thus settled the question with regard to 
the disengagement of the saline parts of bodies in¬ 
soluble m water, be proceeded to extend and mul¬ 
tiply his experiments on soluble compounds, the 
d composition of which, ns might have been sup¬ 
posed, always jiroeecdcd with greater rapidity, and 
t'urnished^results more perfectly distinct. In these 
processesne employed the agate cups, with platina 
wires, connected by amianthus moistened with pure 
water; (he solutions were introduced into these 
rups, .and the electrifying power applied in the 
manner already described. In this way, aulphate 
of pntaah, aulphate of aoila, nitrate of potaah, 
phosphate of soda, &c. were respectively examined; 

Land in every case^the acid, after a certain interval, 
collected in the *cnp containing the po.sitive wire, 
and the alkalies and earths in that containing the 
negative wire. 

“ When metallic solutions were employed, metal- 
lie crystals or depositions were formed on the nega¬ 
tive wire, and oxide was likewise deposited around 
it, while a great excess of acid was found in the op- 
posite cup. * 

“ With respect to the transfer of the constituent 
Parts of IJodies by Electric Action, .several original 
exjieiiments were instituted, and some important 
conclusions established. 

“.Seveial facts had been stated, which rendered 
it probable that the saline elements evolved in de¬ 
compositions by electricity, were capable of being 
transferred from one electrified surface to another, 
according to their usual order of arrangement; but 
to demonstrate this clearly, farther researches were 
required, and Davy proceeded to supply the neces¬ 
sary evidence. He connected one of the cups of 
sulphate of lime before ;pentini}ed, with a cup of 
agate, by means of usbestus, and filling*them with 
imritied water, connected them with the battery. 
In about four hours, a strong solutian of lime wat 
found in the agate cup, and sulphuric acid in the 
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c.ip of sulpli'itR of lime. Hy revcrsiii;' the. order 
of'11 r '111 ii;. ful l ciTiviii'; oil th.’ |ii ik;",-,-. durms; 

A si.ml II ji.'iiil, tW '->iil|i)iiii ii'.'ll III .i|ip.'ii'L'il ri till; 
Mjit: I'liii, .11 1 til" li'iii; III till' I'pp.iriL' t (‘^■>'1 111 

botli til I'Vi)'I iiiiiMiis (rii" ,u 1 I 111 the • no c.i.ip, 
un I I li ■ 1 nil.' in til; ollierj. tirj el 'in •iit'i of the Mil). 

Bt iiii:;* mlI^t hive |iis-^"il, in iiii iinji: ri'i ptille foiiii, 
aliiiii' th"' conncctiiig litif of <idH-,.tas mio th-; o[ipo- 
SJ.f vi’'..s.'l. I 

“ M my trials wcic m id," «ith olli'T s.iline ho.lus, 
and with ri'Mills rquillv siti.t.ii'toiy ; tiie h.'se <il- 
wiys p.i''Mn'; into the ve^-el reinl.'i'i'd neg.itne, and 
the aciij into that whieli w.is po-e.tivi'. 

“ Th 3 tiiii,' I'i't] tired tor th'se tr.iii''iiii‘-si()ns a))- 
pMr.'d to be. nvleri', jiai-ihxas, in sini.e pio|)i,iti(m to 
the leii j;lli o‘ the nitei ni 'di Me \ uln ne o u.Mer. 

“ III ih" lartli '1' pros 'iiMion m toe einpiiiy. O.ivy 
disonver.'d a still iiior.' evtr.ioi diini y s.-ius of (acts. 

In the Inst pliu'e, he toiiii'l Ih M lie'einil let ol (he 
fiilme solntnm with .i met illi,-.-ui i.'- u.is nnl in (lie 
l-'iist neeess.ii y for iN dee.mii'.i-'. m i. 1 le in!i 
d leed pin ified w at 'r into te o 1 1- 1 .lO .,iiki cim- 
liecteil with them, by iiie.iiii ot aini mlniii, .i 
coat 11111111' a sointinii of ililliiit,'' nl pot.idi. I'l 
til's else, the silitie iiiall.'i w.i.^ di-.l.iiit tioin e.ieli 
of tlip wii'e.s <0 lels! two-thii.ls ol an iin li ; and yet 
all< lime matter '•oim npp - ire.l in oo' ruin', and ,ienl 
mitter in tlie otlier; and m si\t ui bouts mo.le- 
ralely stron' solillioiis of p it.ish and murnilie acid 
had been fm me 1 

‘‘Tlie diseoMiy of this f.ii t liee.aine the Key to 
that of others He veiy n.itiii div pioeee.i. .t to eii- 
fjiiir' into flic pio^ri'.ss ot the tr.inslei, .md into ill'; 
conns' ol tee ,ienl ami alk.ilme i.hineiil' ; win o. hy 
tlie ns'e of liriniisuml Inrmene, he .iriived .it tliefoU 
lowiii" ('Oiicliisiim,- lh.it,uul.s ,111 1 .dk.ili s, duiiiii; 
then eleeiiie.il ti .m'li ivin ji.i-'id tliiiuii;h vvMer 
cont.iiimii; vei>etihle eoloui.s without ("Kilin' in 
them any I h'm.te. l''ioni w Inch n e .l e h d tii the 
con,1 b I'.itinn of the foiii III dm-ioii ot llie tiihjei t, 
vi/. ‘ On the l’.iss,i_;R Ilf .Aenls, .Mk.ili’s, ail 1 otlier 
Siilist nn-.'s, tlii'ou2;li various alti.ictmj; Cl., iiiieal 
M 'U'ti u i, hy I'll, ell ieiti 

“ \s sooii ,is It w',is ill covered that a power irene- 
rat'd hy the A oltaie pile wis e p iblc ol ih s|ioilin' 
elective ,ilhtiitv in the mmilvol ilie iii, t,ilbe points, 
it seeuieu i e.isomihle to siqip.i'C, ih it the s.imcpowei 
niijjht also d'Cstioy it, or ,il l.;ist simpend Us ojiera- I 
lion, tliroii'hout the whole ot the eircuit. 'I'lie j 
truth ot such a siijipo.sition w.is at om c pl.ici'd I 
beyoiid all doubt by tlic following icry stiikmg 
t'.yp"nmrnt. 

“'I'lii'ec tubes, the first con, lining a solution of 
SufpimU q/'the second awcik solution of 
ainmuria, and the third, pure tin/rr, each being 
connected with the otlii r m the nsind inaiiiier by 
anil ml Inis, were arranged m rel.dion to tiie pile, ns 
follow :- the ^vlphnte »f pol'ish w,is pl.ieed m con- 
t,'ct with the, iiegalively elei trilied point, the pvre 
uater with the imsitively clletiified point, while the 
solution (if ammonia was made the middle link of 
the coiiiliii ting chain; so that no sulphuric acid 
could p.i.ss to the positive point in ilu distilled 
'(ia''er, without jiassmg through the a,nmoni.icul 
solution. 

{To bf continued.) 

f . TIIEf'OLlVE TREE. 

ee as many as eighteen kinds .nre ennme- 
t it appe.irs that the, chief distincliou lies 
betwwiij the wild and the nnltivated, the former of 


which is dwarfish, useless, and neglected, while th« 
litter is eig.’rly pro))igated, valu.ihle, and highly- 
est.'emed It ahoimds i,i the Cdiintiie.s of the East, 
app".iiiiig to b.’ve been oiigim'lly ionnd in Asia, and 
till nee Ir.iiisnlmied into soiitliein Enro|)P. In the 
III ter, anil in Afiie.i, it dues not Psc spontaneously 
,is in Asii, but reipiires diligent atl.'iition in it.s eiil- 
liviMion: it is especially abundant in Syria and Pa- 
leslme, spimgmg np with Us ancient freshnes.s in 
the Valleys of the Holy Land, cr,'sting the inoun- 
I t.ii’is of Jiid.'i, and vimiicating Us jiaternal soil on 
j the same spot, at this d.iy which bore the name of 
Mount Olivet ami Mount of Olives eleven centuries 
befoKi the I'll! ist iaii er.i ; niiinteiru]itcd hy the suc¬ 
cession of Hchre'.v.s, A.ssyii.ins, Romans, Moslems, 
and Olinsti.ins. Dniiiig the siege of Jerusalem, all 
till' tr es growing near were cut down, hut of course 
till'roots weic l-tt iindislui bed. It fiouiishes well 
on the .slimes ol the Mediterranean ; in sevcial of the 
i'l nils of th.'tsi.i •' IS cullnated with inuch adv.ant- 
, 1 '.'. ill. we. lb (it tlic.i i'.liahitHiit.s depending in a 
gi,U me.'isiiie on Ms pin,-p,”itv. In (itcccc it 
llonnslies, coiitiitmting not .-i lillle to the riches of 
the nilaiM st.Me. In great Rril.im it glows readily, 
e'|i('('i illv in the sciilli. Iiiniging Until fiuit oij^thc 
w.ill it pidtcildl diumg lidst. Ill Egyjit till' great 
eiideavoms of loralimi Iluh.i to piipyiofe its (ultiva- 
tion. with a Mew ot iiieii .i.siug the revenue, h.ivc all 
but t.iil.'M, owing to the indolent and sluggish habits 
oi the pi'iijile. 

Till lice 1" an I'VfT'gi.'i ii, and runs np to a heigl.t 
df lUI in .10 fi'i t , it-, ti iiiiiv m knotty , its bark smooth 
,111(1 (it .111 as’ii-eohiiir ; Ms Ic.ivc.s ohioiig, nut unlike 
thii-c of the willow, daily gricn above, and wh lish,>' 
heiie.ith. In JiiiH' Ms blossonis come forth in biiii- 
elii's, small, white, ilebeate, .md laaiilifiil, sh iidcrly- 
iMt'u'lu'd to the flee, and f.illiiie oil Ill showcis by 
til" gentle Ijiee/e; the Iriiit which succeeds Is of 
ail ov.il toim, at fii'.'l gicen, then pale, and ulli- 
iii.it ly'hlack. 'I’he lii.-p inly between the produce 
ol the wild and tic cniliv.Mid olive has been coin- 
])aicd to that between the ei.ib .iiid the ehon c ajijile, 
III the sloe .iiul the plum The lice, iiltlnnigli one 
ol gre M po( ti; f.iine, is nevt rtheless fiu from beauti¬ 
ful, it du'kv line giving it the .ipiiearaiu'e 
(OV'.red vviih dimt. It will glow o'l Hie diU'st .ind 
iiio t liiiily .ml ; .mil, it not li.ihle to he jiiuned, 
lives to .111 astonishing age, m almost any country, 
although mostly coiilined to those of w.irm,'or at 
I, a.st teiiiperate elim.iti'.s. It is tierpiently pi-ipagated 
by ti iinelieoris, that is, shoil pieces ot the t unk, or 
ot substantial braiielies, wliieli, being planted, soon 
take lout, and send forth goodly stems ; it is also 
multiplied by grafting. In seiipture times it was 
giiivvn in gyii'ileiis set up.'it for i'.. 

The olive was foriiieily in Palestine contcrapluted 
as an . inbleni of [)ros]ierity and e,\('cllenrc ; its ten¬ 
der boiiglis have by nnmeious tubes been viewed as 
.s.icied ; by the aiu'ient Greeks they were highly es¬ 
timated. being on great oecyisions selected for oina- 
meiit, brought forward in great profiisiiiyp at the 
nuptial feast, adoinirig the apartments of the bride¬ 
groom on the inarriage-day, and to'niiiig wreaths to 
crown the successful conipetitors at the Olympic 
games; the modern Gieeks too, in emulation ot the 
old times, have instituted similar pasliincs, at wlileh 
King Otho eonfci's the chaplet of honour with his 
own haiid.s. It is a symbol of peace and reconcili¬ 
ation, (ind was, amongst others, .s,icred to Apollo. 

The olive was one of the prineipal fruits^ultivuted 
by the Jews, who used it foi- their daily food, and 
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highly val'ii-d U tor its nutnti>e (|u.ilitit's ; in Ca¬ 
naan it constituted a very considerable proportion 
of the wealth. It is cbielly valniilile on account of 
the jjlentiful su|)))ly of oil which is obtaineil fiom its 
fruit when npe, and which, in all the olcuginoiis 
class of plants, evceptini' the presant, is obtained 
fro'O tlie seed, bu?in this is yielded by the fleshy 
part of the fruit. It is verv useful in a vaiiety of 
ways in n hot country ; in the Levant and in Greet c 
it IS much esteemed as an ingredient in ctiokeiy, en¬ 
tering into almost eveiy dish. In the small island 
of Corfu, in the Gulf ot Venice, Ihc produce in 18U5 
amounted to ne.oly 100,0(10 barrels, in v,.lue about 
2,000,000 of dollars. Of old it was obtained by 
treading the berries under foot, also Ity poundini' 
them in nioitars ; now, however, nulls are employ'd 
for the puqiO'C, some of which arc erected in *the 
vicinity of Athens. Desiiles il.s use by the Jew a» 
an article of foojJ, it was highly prized in the way of 
ornament, to “ in.ikc his lace to shine.” Under 
the ceremoni.ll l.nv, it w.as an ingredient in ,i costly 
perfume, wheiewitb the s.icred orders of the prie.st- 
hood were iinointed. A f.iiluie in the olue i rop was 
regiideil uimongst the 11,‘brews.is a .severe eal.miity, 
its succij^s in.itei i.illy affeeling then teinpor,il < ondi- 
tion. It possesses a soothing inHuenct*ni iiiitigat- 
ing pain, and is saii to cuie the poisonous bite of 
the viper, (.'oinpeteiit judges have D's.sertcd that it 
iii.iy be used willi benclltto the constitution, espeei- 
nlly with vegetables, in preference to ai tlheml .sauee.s, 
which, while p,datable, are jieinicions. Tin: use of 
the tni't with us, during or after drinking inueh 
win^ Is well known ; tlieic me thiec kinds used— 
t>thc^K‘iicb, tspaiiish, and Itali.an, all dilleriiig in ap¬ 
pearance and fi.ivoiir, and whiili arc chosen aeeoid- 
iiig lift.'‘‘'te. 'I'o obtain the juice in the greatest per¬ 
tain, tie- timt .slionid he carefully galheied, and 
never sh iken oil, ,is the hini-es oceasioned by the 
hitter mode injure tlie oil; the oil should .lUo he 
expressed iinineilMtely tli" fiuit is gathered. An ad- 
inixtuie ot Iieeeii-oil, vvhieli isproeliied on jiuijio.se, 
is fo’Uid to jire.suve it Iroin becoming rancid, to 
wliRh 111 its uninived st.ile it is liable when jent on 
long voyiges. For ]ioli-.bing inctaU, olive-oilis the 
best, tbrV^ tfeing vvater in all otlier oils. 

Of llie application ot the wood in modern ^imes, 
there appear tew reeoids; but in .s.rered writ there 
is ample tej^tinioiiv to its usefulness, in doors, lin¬ 
tels, side jiosfs, andearvings. Itsle.Miire, however, 
is solid, its eolitiir i- yellowi.sh, and there appears 
reason Jo suppose, being a tiee of a hardy nature, 
and wliieh lives to a great age, that it is adapted to 
supci lor u.ses. 

•"'» ELEGTRO. M ETALLUUGY. 

On SuhslancPD capable oj' receiving the Metallic 
* Veponi. 

The voltaic deposit of metal may take place upon 
any, conducting substance, wliioll is capable of acting 
the part of the negative metal, in the arrangement. 
The law.s which »eli>te to this, are the seme which 
regulate, in a similar manner, the plates of the bat¬ 
tery. The dejmsit may b.? cfleeted upon moat metals, 
c.xccpt^tlie eaithy and alkaline, and upon any alloy 
or compound of them. It may likewise take place 
upon eharcpal and plumbago. When the metals 
are employed, the elfeet is evident enough, for the 
arrangeiifent differs in nothing from that of aDaniell’s 
battery. 

W'here. we desi^t^ the duplicate to possess a sur- 
/ace and form exactly like those of the original, it is 


of the utmost importance that the metal on which 
dejiosit is to take place, should not of itself decom- 
jiose the fluid, because, in that case, the duplicate is 
sure to be more or le.ss •inipaired. To illustrate this, 
zinc, lead, tin, or iron, in sulphate of copper, preci¬ 
pitates the cojipcr immediately from its solution, but 
the former metals arc dissolved, e.xactly in eqiiivi^ 
lent jiroportioti with the reduction of the latter. The 
solution of thi.s metal impair.s the surface, and ren¬ 
ders the duplicate less pel feet. This may be pre- 
vc!.' d, ill a great measure, by taking care that the- 
voltaic current is pas.siiig at the moment when the 
metal is [dunged into the fluid; and this mode of 
proceeding is supposed, by many, entirely to super¬ 
sede the elective affiiiity, as it is termed, or the spon- 
laneoii.s uetioii of the metal on the fluid. But 1 can 
decidedly athrni, that a battery of twelve cells will 
not entirely pievcnt the solution of the more oxy- 
dahle, and the reduction of the less oxydable metals. 

The metals which can he employed with advant¬ 
age In receive a deposit of any other metal, are 
therefore those which are not acted upon by the 
particular Hiiid in which they are imniei.>e(l; those 
however, which are lint slightly acted upon, may 
still bo eiiiiiloyed. Pliitinuin, from its being unal¬ 
tered by any solution, holds an important place for 
the reception of every metal; its great value how¬ 
ever, must ever be an imi>edimcnt to its general 
use. 

Gold is eiiunlly vnluahlc with platinum, but is 
.still more expcn.sive; yet when e.\teiided to that 
state in vvhieli it e.Msts as gold leaf, it may be ap- 
jilied over the surface of any soft siihstanee, and 
thus a melullic surlaee is jircsented. This mode may 
he cinjdoyed with other metals, such as silver or 
tin ; but we li.ive other methods, which render ail 
these inode.s u^‘les.s. 

.Silver IS only reduced by gold and plotiiium, and 
therefoie may be employed for the reduction of 
metals, when we require the deposit to he of very 
jmie metal. Silver leaf of a thickness of about one 
square loot to the ounce, and made of pure metal, is 
inueli iiseil by the forgers. The jirocess they ado[)t 
IS, to place the com to he copied on a piece of wood, 
and ^ipon the coin thfy place a piece of this thin 
silver. They he,-it it gently with a wooden mallet, 
till a jierfeet impression is taken on the metal, a re¬ 
sult soon obtained. They then copy the opposite 
side of the coin in the same way. The two impres¬ 
sions are then soldered together, and the manufac¬ 
turer sallies forth and risks his neck fur the illicit 
shilling, which has cost him this lahuuri The reader 
will doiibtips.s have no inclination to practice this 
fraud, and therefore it is unnecessary to enter into 
the piocess farther; but it should be borne in mind, 
th.it the Same means may hv? employed, with a 
better intention by the electro-metallurgist, to ob¬ 
tain a mould. 

The alloys of lead which are principally employed, 
are pewter, the fusible metal, and the type metal. 
The first is an alloy, consisting of about eighty parts 
of till, and twenty of lead, but for many purposes, 
more lead might be, added. There are many vari¬ 
eties of this alloy, containing cither copper, anti¬ 
mony, or bismuth, but the first 1 believe will be 
found to be the best. The fusiblb metat has been 
much used by the electro-metallurgist for small 
casts, but its manipulation is didicuU. It should be 
melted over a lamp, and the surface skimmed per¬ 
fectly clean. A portion is tlien to be poured upon 
any flat surface, and the medal is to be placed upon 
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it with a jerk, and firmly preaged. The metal should 
be nearly at tin; point of ron^ealinj; before the im- 
press ia given, or the surface of the cast is apt to 
exhibit a erysliilliiie appearartee. The fusible riietal 
of yir Isa.ic Newton, contains lead, bismuth and tin, 
but mercury is generally added by the instrument 
H’likers to render it more easily fusible; the mer¬ 
cury, however, should always be omitted, when the 
alloy is to be, used for taking casts. The composi¬ 
tion of the type metal is stated to be. about one part 
of lend, to sixteen of antimony, with a small port- 
tion of copper. Considerable practice is required 
to make casts either in the fusible or type niet.il, 
and I am informed that even in tyjie foundrie.s, a 
man rarely excels in the casting of more than a 
few letters. 

The Italians have a method of taking very perfect 
moulds with pewter. They take a portion of the 
melted pewter, and place it on a piece of pajier; upon 
this they lay the medal, and under both a jiiece of 
carpet; upon the medal they jilai-e a log of w’ooil, 
and then a sharp blow on the wood will ensure the 
sharpness of the cast. The worth of a cast thus 
made, is from six pence to half a ciowii. 

An impression may be given to a ]ierfectly clean 
bright surface of sheet lead, by placing upon it the 
object to be copied, and then with a steady hand 
dealing a heavy blow. By this mode even a sealing 
wax iiniiressioii may he coiiied, although this at hist 
sight would appear hardly credible. By pressuie 
alone, it would be difficult to obtain the result, 
which can be given by the, Idow. 

Rolled lead, first scraped, in order to remove any 
oxide from the surface, and then flattened by run¬ 
ning it thiough a press upon a polished iron plate, 
will readily take the impression of the most delieate 
work of engraving. The object to be copied, is sim¬ 
ply to be placed ujion the lead, and then the two are 
to be sent om-e, and once only, through the printing 
press, a.s in the ordinary operation lor taking a 
print. This mode is jicrfect, and answ rs well for 
any case. The pressure in rolling is far greater than 
can be given by direct pressure, though there are 
instruments, wtiieh are used by ernbo.'.scrs, capable 
of exerting great power. « « 

The metal employed for stereotyping, is applic¬ 
able to the electrotype. A mould in this metal is 
taken in a particular way from jilaster, but it re¬ 
quires certain apparatus which tliere is no need to 
describe, as any article can be easily obtained from 
the foundry. 

Non-con<kicting substances are of three kinds; 
substances having no affinity either for the metal or 
the solution ; substanerjs acted upon by the solution ; 
and lastly, substances capable of eoinbining with the 
metal thrown down.* Those of the first class are by 
far the most valuable, but are not very numerous. 
The best of these is sealing-wax, a composition of 
shell-lac, Venice turpentine, and colouring matter. 
Dr. Ure gives, as the proportion in which these are 
used, four, one, and three. The manufacturers have 
several varieties, the most expensive of which is the 
best for making .seals. Some qf them are extremely 
hard, as for example, a black wax which is u.sed for 
filling up the letters in the engraved plates of shop 
■windows, tint I db not know how a difference of com- 
p^ition can affect the properties of the wax in this 
ifcortant manner. The use of sealing wax is at- 
twide'* with considerable expense, as good wax can¬ 
not be purchased under three and sixpence or four 
shillings a pound, but it take,s impressions of objects 


of the greatest delicaey with the utmost aeeuracy. 
Bvery one uses this sub'-tance, and scaling is one of 
those operations in which'cvery one think.s that hfc 
excels his neighbour in the manner in which he per- 
foiiiis it; but however well sati'-fied he may be with 
his skill in the sin-ill way, yet Ihc management of 
large seals is attended with great difficulty and un¬ 
certainty. Proof scales arc made by engravers, by 
hohling a piece of card over a flame, and rubbing 
gradually a stick of wax, previously softened by 
heat, njion the heated card, till a sufficiency is ob¬ 
tained, when the coin is to be jiressed upon it. Very 
large seals are made by taking a good sized stick of 
wax, and bolding it in a flame, not only till the point, 
but even tlifee or tour inches of its length ure lighted. 
It V then to he held over a piece of pajicr or card, 
when large drops of melted wax will keep falling, 
.!.k 1 in a short jieriod a eonsulerable quantity will lie 
melted. Th.- tl inie of the stick is |') be blown oat, 
and the fluid mas.s 'veil stured lound and round, 
till all the air bubbles . re dispersed, and a clear 
surface of semi-fluid wa.x is exjioscJ. It is now 
ready to receive the impression id the object of which 
Me are desirous of obtaining a copy. This is to be 
laid ujion the wax, and jire.s.sed with con*<!deral>le 
force, and'lastly plunged into cold water, .so as to 
cool it suddenly. Much less A'lfliciilly attends the 
u.se of a metallic die, for that abstracts the heat, and 
does not adlu rc. 

When we are desirous to obtain an impression in 
w;ix, from wood or similai siihstanees, they should 
be previously brushed over with a little salad oil. In 
these cases, by plunging the wa.x into cold watu^its 
surface is apt to sink in jilaees, and thus be^Pies 
uneven. Very large seals have been made of sealing 
wax, by means of placing the medal on the semi¬ 
fluid eomposilum and suhieeting it to hydro-tatic 
jiresMirc. In this way the late Mr. Bales siirceeded 
in making perfect seals of four or more inches in 
diameter. 

White wax may be used for taking ca.«ts, ar.d can 
be proeured with least expense by buying the waste 
ends of«wax candles, which may be readily melted 
over a lamji. The object to be conied is_t o be very 
lightly oiled, and enveloped in a piece of jiaper, 
which* should be tied round tlie edge with .sti'Tng. 
By lliis jiroccediiig we form a kind of nin to the 
medal. The fluid wax is then to be piytt-ed into the 
cup thus formed, care being taken ^lat no bubbles 
of air adhere to the medal. It is then suffered to 
remain not only until it becomes ^lid, but even 
quite cold, which will not take jilaee in less time ' 
than two or three hour.s, on account of the wax be¬ 
ing a bad eoniluctor of Ijcnt. It may tlicnjj^ taken 
off by gently pulling the w.ix east fiom the medal. 

(To be continued.) , 

THE COMMON SUNFLOWER.--ITS U.^S 
AND CULTURE. 

Bv W^ Taylor, F. S. S. 

WiLU.iAM Taylor, F. L. S , has made various ex¬ 
periments for Ihe last ten ^ears upon a plant com- ' 
monly known under the name of ihe simtlowu'r, 
which he considers Ynight bo introduced into fi^ld 
culture with great advantage in-scveKil diflerent 
views. ' • 

It is the Helianlluis nnnuiis, a native of Mexico, 
tbougli It appears to be indigenous to many parts 
of the world. It is found wild ia the southern dis¬ 
tricts of Atrica, and very common in the East In-. 
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dits, where it is called the Soorooge-mookey, or 
sun-stdrer. 

The plant is an annual belonging to the nfitural 
order (Jumpositre, attaining the lieight of ihice to 
four leet: it agiecs witheveiy rotation of crops, and 
sucteeds in all soils, piovided here is siilhcieni 
depth of mould for the plants to derive proper sup¬ 
port and nonrishiitent; and, it the neeessaiy space 
be given to e.icli plant to spread out its branches, 
It attains the higliest perfeetum. 

Ill regard to the situation, it should he chosen 
so open as to expose the plants as much as possible 
to the warmth of the sun, as the eiops in such 
places not only ri]iea .iiid fill the seed, hut the 
plants aie eoiisidciably larger in giowtli than in 
those which are close and confined. 

In prepaiing the ground for this cfop the land 
should not be rendered light by too much ploughfpg, 
but be in a firm slate ol mould in the supeil^al 
parts, and the, plants should always be kept clcaW, 
and tree from «.ll kinds ot weeds, the fust month 
or si.v. weeks after the plants have made their ap- 
pearanee ; and the Sunllower should he manured 
with the ruins of old buildings or walls, for the 
jilants siiceed best in caith lliat is mi.\cd with a 
nia crial for the ))ioilnctioti ol nitrous gas, and 
even iiArc itself is veiy abundant m the llelianthns 
tlie number ol bnsbelsof lime nibbisli^ef|uiie(l for 
an aeie would be a'liout thirty, and the value of the 
thirty bushels ahout ten shillings. 

The proper season for .sowing must in great mea¬ 
sure be regulated by eitcumstances; but the eailier 
the seeil can begot into the gioiiiid the better, say 
the beginning of Apiil, as tbe crops will he rijie 
aready to h.irvest the latter p.nt o( August, 
w'lVh will be of the greatest importaiiee to the 
growet . and the necessary ijuamiiy of seeds re- 
tpiif^d for an acre depeiuls upon the condition of 
the Soil, and varies Irimi 4 lbs. lo 5 lbs. ; but it is 
ot course advis.ible to sow a little more than is ac¬ 
tually wanted, to provide against any unforeseen 
accidents winch may happen to the seeds befoic 
geimination. 

The seed should he drilled into the ground, the 
distance Irom row to low' eighteen inehes and the 
plants should be tlnnned out to thirty-six niches 
fioin j.miu to ])lant; the numlier of plants at tins 
distance would be about 14,.500 per aero; ^t eigh¬ 
teen inches fiom plant to plant, 25.000 per acre , 
and at tw’jj^lve mebes from plant to plant, 32,000. 

After clillure, the land between the plants should 
be kept quitetlean fioin all sorts ot weeds, but is-* 
jiccnlly wli'ie the plants are in a young state of 
gro" til, and tis soon as they h.ive ii.sen siitheiently 
above tbe surface of the eailli, the work of alter 
culture may be readily aeoomplisbed by a single 
lior*>n.lioe-plough, so a.s*fo i ut up the werds and 
stir the mould well, and lay it up a little to the 
roots of tXe plants, and the parts between the 
plants in the rows may be cleared or cleaned by a 
small light hand-hoe. Where, from the nature and 
quality of the land, the plants rise to a great height 
they may be pjuned, and some of the lower bran¬ 
ches taken oil early with great advantage to the 
crops ill their growth |md produce of seed ; and he 
made many experiments on the plants to endeavour 
to pmducethem as dwarf as possible, and by so do- 
jng he inereasci the quanlKy 5f seed very mate¬ 
rially ; and by jprurung plants three feet high dow n 
to tweflty-fdiir inches, he succeeded in this way. 
never attempting to prune or cut a plant till lie 
perceived some small heads, about the size of a 
common nut, milking their appearance out of tlic 


sides of each leaf, then he begins to prune the 
plants down to twenty-four, and m a few weeks 
they begin to branch out at the sides. 

llAavts'iiNo 'tiiEChoe —In performing this busi¬ 
ness a number ot baskets are provided in propor¬ 
tion to the exteiitof ihccrop, and jdaced in the field, 
into which all tiiu large heads of the plants are 
gradually taken oil' as they become ripe, and the 
heads ol tli^ plants arc conveyed to a machine ly- 
mdar to the Indian corn mill, where the seed is 
readily scratched out, and the refuse burnt fur al¬ 
kali. 

v'.’hcre this method is practised, the depredation 
of birds and otbei vermin, is often prevented as well 
as the shedding and dropping ol seeds upon the 
ground, by wliicb a veiy great loss may sometimes 
be sustained ; and amiiher great advantage in 
growing this sort of crop, is it rather serves to im¬ 
prove the soil than to exhaust it, fur the Sunflowers 
receive most of their nourishment from the num¬ 
ber of large leaves they lieve on their stalks, and 
having no large roots like many other plants, but 
principally cunsi.st of small fibres that do not run 
deeper into the giound than two inches. 

The produce of this kind of gram, like that of 
must others, varies considerably according to the 
stale of the soil, climate, and cultivation that is 
employed ; hut the average quantity of seed is about 
(ilty bu.sh(ds per acre ; fifty liushels of seed pro¬ 
duces fifty gallons of oil ; and the refuse, after the 
oil has been extracted, made into oil-cakes, pro¬ 
duces 1500 lbs ; and the stalks when burnt for al¬ 
kali give 10 cwl. of potash, besides paper, hemp, 
and other usclul articlts. 

Tins plant is not liable to disease, such as Might, 
mildew, or others of a similar nature, but general¬ 
ly in a blooming healthy state ; and although 
some insects may fix and shelter themselves on the 
flowers or heads of the plants, they cannot, from the 
clo,sP Lompaft state ot the seeds in them, lodge in 
their inteisticcs, consequently the tom tits, which 
arc perhaps the greatest cnimics to these crops may 
not only seek the insects as their food, but at the 
same time plunder the seed of the flowers, as it is 
certain and well known that they not unfrequently 
woik It out of tbe heads, and even before it gets 
full ripe. The capabil ity which these birds possess 
of suspending Iheir bodies in a backward direction 
upon the flowers, also tends to facilitate their get¬ 
ting out the seeds from the licads. Such birds arc 
not miineious. 

The flower.s of the Sunflower appear in succes¬ 
sion during a consiilerablc period, and produce a 
rich repast for bees, as the flowers afford considera¬ 
ble supplies of honey and wax ; tbe boney is much 
superior in point of quality and quantity from the 
(lowers of the llcliantlius than from any other 
floweis, such as the Trifoliums, Polygonums, 
Heaths, or any of the Labiatie plants. 

He found by various experiments upon the Helian- 
thiis annuu.s, that a plant three feet high transpired 
in a day 1 lb. 14 oz. avoirdupois, that the quantity 
of transpiration in tbe same plant was proportional 
to the surface of the leaves ; and when he cuts the 
Icave.s off the stalk the traii.spiration ceased, and in 
twenty-four hours the plant withered and died. By 
these observations he con-siders that the leaves are 
the organs of transpiration ; and he found that tran¬ 
spiration was nearly confined tcathe dijy, very )ittle 
taking place during the night. 

The leaves of the same plant perform very differ¬ 
ent operations at different times ; during the day 
they are giving out moisture and absorbing carbonic 



400 


THE MA(iAZINE OF SCIENCE. 


acid gas, aiid emitting oxygen gas ; during night, on 
the contrary, the leaves are absorbing oxygen gas. 
The leaves not only absorb carbonic acid gas and 
oxygen gas, but water also. 

The name of the Sunfioww originated from the 
resemblance which its broad golden disc and ray 
bear to the sun, and is rendered furthur appropriate 
by its h.iving the power (which, indeed, other syn- 
gft.iesian plants possess) of constantly presenting its 
flowers to that luminary. 

This order of plants is only endued in a very high 
degree with the same (jiiality that is common to the 
whole vegetable world, that of presenting themselves 
to the light; though this property, where it is emi- 
neiilly conspicuous, has been construed into a sort 
of sympathy or perception in the plant, like the an¬ 
cient heliotrope. 

In the feeding of animals, the seed, being of a 
farinaceous oily quality, may be giving as a cheap, 
substantial, and nourishing food tor neat cattle, 
sheep, swine, and all sorts of poultry, and may be 
used either in the nieally state, or that of cake, after 
it has been expressed or manutaetured into oil. 

The large roots and naked stems, and some other 
waste, parts, may in many places be converted into 
fuel. They may be made use of, in the billet or 
other forms for drying malt; ami in some places 
may be converted into other ways as common fuel, 
and may be substituted as chips for lighting of fires 
in the dried state near large towns. 

The refuse of the plants may be e,m ployed as the 
foundation in Uttering of farm-yards, as well as for 
other purposes about them : such as wattled de¬ 
fences, divisions, screens, and temporary coverings 
for sheds. It may therefore be concluded, that this 
plant may now not only be cultivated for the pur¬ 
pose of ornament, but for a variety of economical 
uses and applications, as well us domestic purposes. 
It may also be found useful and beneficial with hemp 
in the cultivation and improvement of land of the fen 
and marsh kinds. When the Sunflower is grown 
three feet from plant to plant, in tlie intervals a crop 
of potatoes or beetioot may he obtained. Bread 
was made from the meal by Mr. King, Berners street 
in 1834. 

S/iecimena of the productions from the Sun¬ 
flower. 

No. 1. Hump, from the stalks of the plant, when 
bruised with inallets and steeped in water, the same 
way as flax or hemp, produces a strong fibre in the 
manufacture of pack-thread and bags. 

No. 2 . Papkr, from the heads of the plant. 
After the seed is taken out there remains a white, 
shining, silverjf, fibrous substance, which is contain¬ 
ed in a large proportion, for manufacturing into 
whitybrown paper. 

No. 3. SvROP, for medicinal purposes. 

No. 4 . The Dyb, from the petals or blossoms of 
the plant after they arc dr.ed upon a hot iron fur¬ 
nace, produces a brilliant yellow material for dyeing 
woollen goods and silks, as the colours are found to 
stand the test of acids and alkalis, and for making 
tinctures in medicine. 

No. 5. Oil-Cake. —After the seed has been 
manufactured into oil, there remains a farinaceous 
oily cake, which may be made use of in feeding of 
bullocks, sha^p, anj swine; and the seed before it is 
cnMied is found very excellent food for foreign and 
Ewish birds and poultry. 

No. 6. The Oil is superior to any other now in 
nse for the following purposes : — In the manufac¬ 


ture of woollen goods; in the manufacture of soap 
and candles ; for lubricating all sorts of machinery ; 
burning in lamps; in the manufacture of blacking, 
where olive oil is now used; and for watch-makers', 
not freezing. It is tasteless, and free from scent. 

No. 7. Potash, made from the stalks of the Sun¬ 
flower, is employed in the inanufjictute of glass and 
paste, and with oil or fat in the manuf icture of soap 
and also used for a varitey of other useful purposes. 
The properties of this patasb arc—silica, magnesia, 
lime, and alumina. 

No 8 Gum, Resiv, or Balsam, extracted from 
the |)lant when three quaters grown, which will be 
found a most excellent varnish for carriage?, in the 
arts, and for medicinal purposes. 

No. 9. 'filie green leaves of the Sunflower, when 
drit^l and bruised into powder, form excellent fodder 
forVeil kinds of cattle, particularly milch cows, as it 
iB.'d^’be given to them with great advantage, by mixing 
the powder v i!h chaff or bran. » 

Another aiithonU says : — We nresume it is not 
generally known that till - plant, which is so often re- 
gauled as wor.se than a useless ciiniberer of the 
ground, is cultivated extensively in some parts of 
the United States, and turned to a very v.aluable ac¬ 
count in a variety of ways. The otl deiiwd from 
the Sunflowor .seed i.s pretty well known. Its ex¬ 
cellence for fancy painting and druggist use, is said 
to be confirmed, and we arc even told that it is 
equal, if not superior, to almond or olive-oil for 
tibh; use. One acre of ground will produce from 
forty to fifty bushels of .seed, sometimes much more. 
Good .seed will produce a gallon of oil to the bushel 
and the oil has been sold at 1 dol. .hO cents per gal¬ 
lon, when flaxseed-oil stood at ninety cents. w 
The refme, after the o I is expre.ssed, is said to be 
a valuable food for cattle. 

The fen/i.s manufactured into cigars, of a mild, 
pleasant flavour, possessing, it is said, powerful pec¬ 
toral propertie.s, highly commended by physicians in 
many diseases of the chest. The leaves, properly 
cured, will bring from five to fifteen cents per pound. 

The stalk, when stripped of the leaf and .seed, may 
be burnt,.and a superior alkali made from the ashes. 

The comb of the seed, or iiroperly^^he filaments 
of the flower is excellent feed for cattle or hogs. 

The Uelianthus is cultivated in the vicinity of 
York, Pa. ; and a gentleman in North Carolina, in 
1839, cultivated one. hundred acre.s. -a 

VARIETIES. 

Cochineal dye is made from an insert. 'Bvery pound 
weight of this valiuable drug is said to contain 7iJ,V)0G~' 
insects boiled to death ; so that the annual sacrifice 
of intersectnal life to procure our scarlet and crim¬ 
son dyes amounts to about 49,000 of these minute 
. .embers of the v. st creation. Cochineal inserts 
have been introduced to Spain, where they are said 
to thrive on the prickly pear. The insect is also en¬ 
couraged in Malta. ’ 

Electro-Magnetic Carriage. —Bkil, of Frankfort 
on the Maine, has completed his ElvTctro-Magnetic 
Carriage. The arrangement appears to be capable 
of great power; and the machinery producing the 
motion, with the battery, weighs a ton and a jhalf. 
The carriage is monnted on ordinary railroad wheels. 
The battery exmsists of twenty pairs, of copper and 
zinc plates. The arrangement has sufficient power 
tu propel with the greatest facility the carriage con¬ 
taining from thirty to forty persons. The velocity 
is not mentioned. >> 
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MACHINE FOR .SHOWING THE STATE 
OF THE TIDE. 

To the Editor of the Magazine of Science. 
Sir, 

It has been a matted of no little consider¬ 
ation with my.self, in a few of my travels through 
the " Coasts of Britain,” to de'^ermine a question 
that has often arisen in my mind, viz. has any means 
been discovered by which a mariner unarquaintcd 
with a certain coast, could, on suddenly arriving in 
the night time, tell in what state the tides were at 
the time, on that coast. In all my researches I 
have not as yet found any plan in which the least 
means has been adopted, by which mariners at night 
might both distinguish where they were, and in 
what situation they were placed. A scheme has 
struck me which I think might be employed with 
success, that is, that there should be a ball of light 
placed on the top of long pole, (fixed near any pro¬ 
jecting rock at a sufficient distance from the shore) 
communicating with a buoy which might be float¬ 
ing on the surface of the water. This ball of light 
might be so contrived, as to rise when the water 
rose, and to sink when it lowered; when the buoy 
rose this ball of red light might be made to go into 
a kind of extinguisher, wkich would make the light 



a deep purple or some other colour, signifying by 
this that there was no danger on account of the 
water being high enough to allow the mariners to 
enter with safety into the harbour or creek which he 
wished to gain. 

As I feel very anxious concerning this means of, 
perhaps, saving the lives of many of our British 
maAe.-s, 1 shall feel 'obliged by your allowing it to 
ociBpy a space in the next number of your excellent 
wont. I remain, yours, &o. 

A SuuacRiDER. 


ON PERSONAL EXERCISE. 

The .sanitary influenc.e of personal exercise, espe¬ 
cially if it be included in a scheme of general educa-, 
tion, has been pointed out by writers of nearly every 
nation and period j who have also condemned its 
neglect, as being a pre-disposing cause of constitu¬ 
tional weakness, and of irregularit; in the growth of 
the human frame. 

So much importance was attached to personal 
exercise by the Athenians, that it was prescribed 
by them “in lieu of jiliysic, and as an antidote against 
those pale faces and emaciated frames, too common 
where intellectual studies are ardently pursued ; ” * 
and it has been stated, in evidence of the paramount 
advantage of exercise, by one of the most eminent 
physicians and philosophers of our time, “ that a 
man\.f sound constitution, and who remains unin- 
juref.by poison or violence, may have uninterrupted 
in'lnh to the full peiiod of human life; there are 
only four things or conditions which .le can ever be 
required himself to pr->vide or secure; namely, fit 

AIR, W'ARMTH, Al.IMK.NT, :>nd EXEllCISB of his 

bodily and mental faculties.” f 

Various systems of yiersonal exercise have pre¬ 
vailed at different periods; all of which were in¬ 
tended to promote health,—increase the mificular 
power,—and give symmetry to the figure ;— but 
chiefly to jiroduce a ‘‘well poised and vigorous 
mind.” 

The ancients had their Gymnasia, when, nneon- 
fined bg dress, the gymnasts practiced “ wrestling, 
running, fencing, dancing, Nc., to the measured 
time of simple music:” but as it was discovered 
that the ejctromes to which these exercises were car¬ 
ried Aad a tendency to destroy the eiyuilibrium which 
ought to exist between the body and the mind, tl’-'y 
fell into disrepute, and consequent disuse. 

.Some’four .ind twenty years ago, gymnastic exer¬ 
cises were introduced in London by (Captain Clias, and 
adopted by other professors, who for a time met with 
extensive patronage. When keptwilhin certain limits, 
these exercises were found to be productive of much 
benefit: but the gradual introduction of feats which 
required ir. their execution a degree of activity and 
muscular power rarely jiossessed even Ly the ^most 
robust; and the injury su.stained by many, who at¬ 
tempted .hem notwithstanding their deficiency in 
those physical qualifications ;— together with the 
fact of one of the professors having met w'‘ii a seri¬ 
ous accident while endeavouring to execute a scarcely 
achievable and useless exploit,—drew tbp attention 
of thinking men to the subject, and led to their 
most total exclusion from those public establish¬ 
ments where they had been previously held in high 
estimation. • 

“Female Gymnastics, or C.allisthenics,” were 
subsequently introduced to public notice, and in 
1827 a treatise by .Signor Voariiio, appeared upon 
the subject, in which the nature of this system of 
exercise was fully explained, and the benefits attain¬ 
able through its adoption pointed out. Tt was shewn 
that the tendency to strain the figure, which had 
been strongly urged ns an objection to the Gymnas¬ 
tic exercises, was obviated in the Callisthenic ; due 
account having been taken in their arrangement,*'of 
the difference, in point of'constitution and muscular 
power, between tlie sexes. '' 


• History of the Manners and Customs of ancient 
Greece, by J. A. St. John, 
t Dr. Amott On Warmtng and VentllaCi..g. 
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We have aeen that the gymnastics of the ancients 
consisted in running, fencing, dancing, &c., to the 
jneasured time of simple music; and the siilijoined 
account of those of the modems js taken from one 
of the numbers «f “ The Library of Useful Know¬ 
ledge,” by the late Sir Charles Bell; entitled “ Ani¬ 
mal Mechanics.’'* 

In speaking of the perfect adaptation of the 
means to the end in the mechanical construction of 
the human frame, the author makes the following 
observations. 

“ The whole apparatus of bones and joints being 
thus originally constituted by Nature in accurate re¬ 
lation to the muscular powers, we have next to ob¬ 
serve, that this ajiparatu.t is fireserviNl perfect by ex¬ 
ercise. The tendons, the sheaths in whfeh they run, 
the cross ligaments by which they are rcelre|4ied, 
and the burt<s niucoxce* which are intcrposiJ'S to 
diminish friction, can be seen in perfection Ohiy 
when the anithai machinery has been ke]>t in full 
activity. In intiammation and pain, and neeessary 
restraint, they become weak ; and even coiitinernent 
and want of exercise, without disease, will produce 
imperfcction.s. Kxercise unfolds the muscular sys¬ 
tem, producing a lull bold outline of the limbs, at 
the sffine time that the joints are knit, small and 
clean. In the loins, thighs, and legs 9f a dancer we 
see the muscular system fully developed ; and when 
we turn our attention to his i>iiny and dispropor- 
tioned arms, we acknowledge tlie cause—that, in the 
one instance, exercise produced perfection, and that 
in the other, the want of it has oeeasioned deform¬ 
ity. Look to the legs of a jiour Irishman travelling 
to tlic harvest wii.li bare feet; the thickness and 
roundness ol the calf sliow that tlie toot and toes are 
fr^je to permit the exercise of tlie muscles of the leg. 
Look again to tiie leg of our Knghsh peasant, whose 
foot and ankle are tightly laced m a shoe with a 
wooden sole, and you will perceive from tlie manner 
in wliich he lifts his legs, that the play of the ankle, 
foot, and toes are lost, as niueh as if he went on 
stilts, and, therefore, are his legs small and shapeless. 

“ And this brings us naturally to a subject of 
some interest at present: we mean the sew fashion 
of exj’rcisir.g oiir youth in a manner which is to su¬ 
persede dancing, fencing, boxing, rowing and cricket, 
and the natural impulse of youth to activUy. 

“ By this fashion of training to wliat are termed 
gymnaAips, children at scliool are to be urged to 
feats of strength and activity, not restrained by pa¬ 
rental autj^ority, nor left to their own sense of plea- 
K*’^hle exertion. They ore made to climb, to throw 
their limbs over a bar, to press tlieir foot close to 
their stomach ; to hang by their arms and raise the 
bodji,—to hang by the^eet and knees,—to struggle 
against each other by placing the soles of their feet 
in opposition, and to pull witli their hands. No 
doubt if such exercises be persevered in, the mus- 
cular powers will be strongly develo[ied. But the 
' first question to be considered is the safety of this 
practice, have seen a profe.ssor of gymnastics, 
by such training, acquire great strength and pro¬ 
minence of muscles^ but by this unnatural increase 
of muscular power, he became ruptured on both 
sftles. The same accident has happened to boys too 
suddenly put upon these filTorls. 

“ llfis proper to observe, that where the muscu- 

• These bursm murosa (mucons purses) arc sacs ton- 
tabling a lubricating flunl. They are biterposcd wherever 
there U muchpressure nr friction, and answer all the pur¬ 
poses of fricdOT-wheels in machinery. 


lar power is thus, we may say, preternaturally in¬ 
creased, whether in tiie instance of a race horse, an 
opera dancer, or a pupil of the Callisthenic School, it 
is not merely necessary to put them on their exercises 
gradually in each sucobssive lesson, but each day’s 
exertion must he preceded by a wearisome prepara¬ 
tion,” fkc., ikc. 

Now it inu.4t be quite evident that the exercises 
here describiM cannot be intended for femalen ; iS>t 
can they come under the denomination of Cailisthe- 
nics; this term having been compounded for the 
pi (I pose of designating a system of exercise opposed 
to violent action, and mriming literally, exercises in- 
tendiJ to produce beauty or elegance, combined 
with strength. Gymnastics and Callisthenics should 
not therefore be used synonymously, as the systems 
of exercise to which these terms respectively apply, 
are materially difierent in their arrangement. 

Dr, Arnott states, in his “ Elements of Physios,” 
in reference to the effect produced by personal ex¬ 
ercise, that, “ Facts of this kind, and the known 
truth that by gymnastir exercises and training, the 
form of the body may be changed, shed important 
light upon the subject at present so near the hearts 
of many English mothers, viz, the weak and crooked 
backs of their daughters.” 

Surely the gymnastic* described by Sir Charles 
Bell cannot be here pointed at!—it must be tbe 
more gentle system of exercise denominated callit- 
thenic, to which Dr. Arnott draws attention. 

The mechanical arrangements of a fully apjiointed 
modern gymnasium, are numerous, complicated, 
and expensive. They consist of ropes, poles, lad¬ 
ders, and inclined planes; (for climbing) foot and 
hand swings; a triangle, horizontal and parallel 
bars ; a bridge, the flying course, the spindle (or 
mad^horse!) Sic., Sic., to each of which peculiar 
exercises adapted. 

These gymnasia are’generally attached to national, 
or large jinvate, e,stablishnients ; and are therefore 
to a certain extent exclusive. They usually occupy 
some convenient and extensive space out of dooig, 
and are intended for the use of the male sex. Cal¬ 
listhenics on the contrary, are usually practised 
within doors, and by females; the space reijuired 
^r their performance inconsiderable, and the appa¬ 
ratus both simple and inexpensive. 

In planning a system of personal exercise, there 
are many circumstances to be taken into considera¬ 
tion ; the first and most important being the safely 
of tlie practice. 

If the exercises are intended to neutralize the ill 
effects of sedentary occupations,—(p strengthen the 
constitution,—or to correct an habitual bad carri¬ 
age ; they should be so gradually progressive in 
their arrangement, with regard to tbe power ex¬ 
erted in their execution, a»to prevent a strain upon 
the parts employed ; and so equally diffused or ba¬ 
lanced, that one part of the muscular system may 
not be benefitted to the detriment of another. But 
should the intention be to correct any irregularity in 
the growth of the figure, which there ia reasou to 
hope may yield to treatment during the plastic 
period of youth ; in such cases the exercise should 
be so ordered as to take efl’ect, more particularly 
upon the part intended to be benefitted; and had 
better be frequently repeated after sliort int^vals of 
repose, than continued for any considerable length 
of time. Care should also be taken that the posi¬ 
tion during the time of rest, be in accordance with 
the intention of the exercise. 
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It has b*i?n stated that personal exercise is one of 
the four t'liiui which those of sound constitution 
are “ re(|'iirp I tli* nselvcs to provi ic,and seciiie that 
th ’v m ly ii u’c iiniut •rrupte I heilth to the full |)i‘riod 
of hum 111 li.t*—til It e\crc*s3 when well halanred 
bctiv’.'ii III,’ sup.'rior an I iiifeiior cstrcinilies, (and 
not cirried to i’<ce.->s) Ins pro iuccd “ iK-rlcction in 
th’ full hoM culh'ie of thetii'Uic;—an,1 that the 
wint of it his oeeasioiied deformity.”* lint this is 
not all, (or we find that systematized e.seicise is 
adopted with eontidericc as a CKin/ii’c pioeess, in 
tliosj eslihlishiiieiit.s expressly intended for the 
treat'iieiit of distoition, more particularly in cases 
of spin il rleviation. IN -n in that sta;;e of the g^jieetion 
w'l’n, with a view ot relieving the spine fiom the 
weight of the body, the patient is leipiired to he al¬ 
most constantly either in the pione or in the supine 
position, evereisCs are perlorined in llic slandiiig or 
sitting postuie, at stated hours in the coiirsi; of e.ieh 
d ly ; and when leeiiinhent iiie.ans are also .Ulordeil 
for einidoyiii'.’' coiisuleiMhle iiuiseiilar action and of 
giving c.\teiis|on to the figiiie. 'I’lii.s mode ot Ircat- 
nient embraces two inipoitnnt con.'ideration.s ; the 
evereise •' uiilolds the inu.seiilar system,” .iiid has 
an inhrccl iiiftn‘iiee, in the eniative process, while 
the extension acts ilnei't'u upon the part atfci tcii.'' 

Tint while we reeniiiineiid those who are alllieled 
with eoniiriii'd hodily iiilirinity to tlie eaie ot tlie 
skilful pr.irtitioiuT of tlie h'‘almg ail, it ni.iy not he 
unprohtahle to eiupiire what si/htem of per.sonal ex- 
eieise IS hesi cilenlated to e.xei t ,i eoiintervaihint in- 
fliemce when miieh time is devoted to .sehohistic 
jmi suits, and when the evils attendant upon the 
want of exerei-e are iiianile't in eonstitution.il dcti- 
can/ and i hiik xtcxfii di;/nimi/)/. 

There aix' persons who would c.\elude daily per¬ 
sonal exereis ■ lr.,iii the loiiliiie ol general education 
upm the plea ot e leioaehmeiit on tlic lime lexiuned 
tor sehol isli, advim-eimiit; to sneh the peuisil of 
Mis. ('. Hall’s eb.ii niiiig tah; ot “ Cleierntss,” r 
It i;ht alfoid .1 prolilalile les.son. Still tli.i iiMiioniy 
of time III ( hie.itlimal puismts must not he disrc- 
gard.d TheiMoie, ti.at sj-tein of exeielse which 
calls toith the gie.itest (pi.iiitity of niusi iilar actum 
ill .1 giviti time, .iiid wliieli has the adv.ullage ol he- 
ing haseil upon imysieal la\\.s, must he the best cal¬ 
culated tor geiiei.il adoption. 

We h.ive the exideiie,’ of m.iny of the most emi¬ 
nent writers on Phvsie.d I'hlne.ilion, in f,i\ our ot the 
prarti.’B of d.iiieing, considered as a .w/s/ewi of per¬ 
sonal exercise. It nni't not lioweier he supposed, 
that it Is the fa^hiiriatde daneing of any p.iitieiilnr 
peiiod nhieli has been reco umeinled ; hut lather 
the .v/m///as well'as the ric/ice of the art; it re¬ 
ference to the theory of muscular action, and the 
principles ot ecpiilibr.ition.+ 

Comhc oh.servea that, ** before we can dance well, 
not only must we knuw the motioiis, but our mus¬ 
cles must he trained to execute them." § 

The preliminary e.xereisps used in the study of 
daneing, are intended to .show, tiiut steps consist m 
the arrangement of a certain number of simple or 
elementary inovements of the feet; and that each of 

* See “ The Ropoi I of The Vernal Cliaritalile Seeiety for 
the treatment ami aiteml iiiee at Iheir own hollies of poor 
persons atliirtcil with Ui-ca-e^ ol'tlie Spine, Chest, Hips, 
ftie.” Also " T'isotf tin Ciy-v.ituic of the Spine anil Diseaseii 
of the IWTteliial Column,’’ 

m Chiinbcrs’s Ciliiihurgh .loiirnal. No. .190. 

t S«Ani itt’s Elements ot JPnysics, p. Pin, I ii, I’iU, jj 6 . 

I TIr Conslitutiun of Man cuiisiilere.l m relation to ex- 
teniai objectu, by Georgy Combo, p. 63 . 


these movements should be accompanied by a natu¬ 
ral and well defined position of the body. Appro¬ 
priate distingiii'hing terms are u)i|)iied to thesej 
simple movements, which impicss their character 
upon the mind ; and it is only by the regular pi ac- 
lice ot these, that we can reasoiuibly e.xp et to ac- 
ciuii’e facility in their execution,—<• ginccliil mien,— 
and an increase of inu.scular power. This si/ slim of 
C-xereise, may in fact be considered analagous (and 
equal in its efl'eets) to the jiractiee of the scales in 
music; by the one we have the constructions of 
steps, and are therefore enabled to adopt without 
(lilticulty, any style of dancing which fancy or 
fashion may dictate ; by the other we perceive that 
musi.al passages arc derived from the scales, and 
that by practising these with attention, we aie ena- 
bleihto nnilerslaiid and. to execute the compositions 
of #‘pui.ir authors. 

^tlirn with certain e.xerciscs for the lower extre¬ 
mities, (the beneficial effects of xvhieu have already 
been de.seribcd) theie he others coiiibmi d tor the 
the superior extremities, . nieli are calculated to 
ei/ualtze the muscular development; it may he con¬ 
sidered that these eonjoiiitly oner a sgstem of per¬ 
son il exercise, which if resorted to 'billy, is well 
Crdeulated to invigorate the teeble,—to give alt easy 
deportment td the robust,—and to afford riasoiiable 
hope of anieiulmenl, if not of pcFmanent eme,—in 
iniii>ieut cases of spinal deviation. 

The bi’iu’lit intended to be deiixed by exercising 
the superior extrcmilies, is the enlirgeineiit of the 
elu’st or thora.x. To effect this object three sets of 
muscles lire mainly eoneemed, those whie’u bring 
the stcrniini torwaril,— the /leclurot muscles,—theso 
vvliicli elevate the ribs,— the set rati muscles,— and 
tliiise whii h are situated in the sni.ill ot the h;!>;k, 
on eilluT side of the vertebral eoluum, iniiiieihati ly 
above the pelvis,—the tatlissinius dorsi museles, 
which assist the other muscles when the aims are 


iMisr’il above the head, m acconiplii'liiiig this oi.ject, 
and giving the spme a vaiicty of motions, fly en¬ 
larging the e.ivity (if til’ eliest, respiration is im¬ 
proved : the lungs are more fully di'teaufJ and the 
blood irorj* pjrfeetly o.xygen.iUd : its cirr illation 
coriseq'jeiitly receives an impulse winch virrie.s it on 
with vigour to the exti(.milu'.s; and it ilejiosits iii 
its coursej.in a greater degiee, than when the circu¬ 
lation is slu'ggish,—that earthy matter vvhudi is one, 
of the ei.nsliliients of bone, and upon winch' consti¬ 
tutional soundness and the solidity of tiie human 
superitiueture must to a consideiahle ^teiit dc- 

jiciid, ^ n 

D.tferent mechanical agents have been odojifed at 
ditferciit times for the pm pose of securing the ad- 
vaiitiges aiiovc slated: amongst these are (lil#ibii 
hells, clubs, and poles ; the two toriiier are objcc- 
tio, able ipartieul'irly for young females) on .iceoiint 
ot t leir (/("id weight, and the latter on account of 
their rigidtlg. If we, use a dumb-bell or a club of 
any given weight (say for instance of only two 
jioiinds), a power exceeding that weight must be 
exerted upon it merely to give it motion ; and if by 
any muscular effort we nceelerale that motion, it 
(that is to say, the iliinib-bell or the club) acquires a 
moineiituin, which if suddenly checked, rii.iy be pidt- 
(bictive of much inistfchief, the grcate.st care being 
requisite to keep this increase of piwver’iimltA’ eou- 
troiil; we cannot, in fact, lessen the sjiecilic vvelj;lit 
by kny degree of motion we give it, and without 
motion it becomes absolutely useless as an agent fur 
exercise. The pole again on account or its unyitld- 
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ing nature, occasions n strain upon the muscles of 
the bnc'< ami .shoulders generally, and upon the 
, wrist in particular, which renders e.\trcmc caution 
in its adoption, for the purpose above stated, ab.so- 
lutely nrcc!.sary ; independently of which, the atti¬ 
tudes it elicits are out of nature ; the rufalnry mo¬ 
tion of the. wrists, upon which the easy graceful ac¬ 
tion pecjliar to that joint mainly depends, being for 
a time wholly siispcndeil. 

ropr to clirnh, a hand swing, and the pulley 
and weight, are also tretpiontly recommended for 
the purpose of evercise in cases of spinal deviation : 
but the disinclination on the part of females to 
climb a rope, together with the inconvenience (tri-* 
fling though it be) of putting up anc^ tnki ig down 
apparatus where an apaitment cannot be .appnipri- 
ated evcluhivcly to the pei formance of c.vcrciff are 
generally lulvanced in excuse for tViesc agents 
ing adopted. 



The little instrument described by the wood cut 
has been constructed by Mr. Teimiel, F.S.A. of 22 
Glos’ter Place, New Koad, for the purpose of fur¬ 
nishing safe and ben^fieial exercise for the superior 
extremities of youth ofboth se.\es, but more especi¬ 
ally for the young growing female during the period 
usually devoted to general education. It may be 
cotisidered,as an index to the advantages which 
some jicrsons attribute to the before named agents 
for personal exercise, without any of the disadvant¬ 
ages which have been alleged against them by others. 
i lie modified C'allisthenic Exercises adapted to its 
use, (which are perfectly easy of execution) have 
been submitted to the consideration and judgment 
of several of the most eminent members of the fa¬ 
culty. by whom they have been pronounced to be 
“ exceedingly well calculated to improve the figure, 
give strength to the body, and promote and pre¬ 
serve health.” 
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Sg-sfoliemnd Diastolic Exercising Staff. 


.d is a brass tube having caps of the s.ypie metal 
screwed upon each iiid, through winch bri-as rods 
pass. I'^ch of liiesc rods has a wooden knob at 
one end., fo st rve as a handle, and at the other end 
a nut, forth? purpose of sccuiing a steel spiral coiii- 
pre^on sjifiiig, which works upon the. lod when it 
> ui'awii out. H shows the instiuinent when the 
rod.s are drawn out. C is a .section of the instru¬ 
ment showing the state of the spring when theie is 
nol a/fy power e.xertcd upon it: and J) tlie spring 
conipre.ssjd or confraefed, where the rods arc drawn 
out to their full extent, e i.s a tassel to which the 
eye is diiected for tlie purpose of equa leiiig tlin 
(xercises ot the arms, in their relative position to 
the head. 

The instruiUent has been'named the “ Systolic and 
Diastolic Exercising Stall', ” not (us has been erro¬ 
neously supposed) because it is presumed to exert 
any^direct influence upon the heart; but in conse¬ 
quence of its action being dtpeiident on the '* forci¬ 
ble bcnd^ig o£ a sjiring,” and “ its flying out again 
to its^natural site;”* and so far resembhng the 
action of two muscles of that organ. * 

The staff is inanutactured of three,’different sizes, 

* vide, “ Systole,” Dr. Johnson's Dictionary 


varying in weight, length and power according to the 
age and physical means of the person using it; the 
w eight ot the smallest stafl' is rather less than one 
jiound, that of the largest about one jiound and u 
qiiaitci ; the length of the former, one loot live in¬ 
ches when not in actum, but it is capable of being 
tloiiggtcd, according to the impulse it receives, to 
any intermediate degree from its original lerigth, up 
to two leet three inches. 'J’he dimensions of the 
lull sized staff range under similar cirenmstunees, 
between two feet three iiMilies, and threx! tcct 
thiee inches and a half. The power exerted in 
using the instrument is gradually employed from 
that degree of strength which is suflieient merely to 
sustain Its weight with both hands, up to a force 
(op'iused to the re-sistance withtn it by the pull of 
each hand) of five, ten, or fifteen pounds, according 
to the length to which the rods are drawn out. It 
contracts also with an energy equal to the power 
wliich is necessary to produce its elongation ; both 
forces can therefon; be render«l avaihiblu foa per- 
sunul exercise, and as the movement consequent 
upon this action and re-action, is (as nearly as pos¬ 
sible) contmuous, there can be no danger in its ap¬ 
pliance, of straining either a muscle, a tendon, or a 
ligsment, by a sudden check or jerk, * 




406 


THE MA(5AZINE OF SCIENCE, 


GALVANISM. 

(ContinuedJrom page 396.) 

“ I"* less than five minutes after the electric cur- 
rent had been completed, it was found, by means of 
litmus paper, that acid was itf the act of collecting 
around the jioaitive point; and in hidf an hour the 
result was sufficiently distinct for accurate exami¬ 
nation. 

Other experiments were made with a solution 
of lime, and with weak solutions of potash and soda, 
and the results were analogous. Muriatic acid, from 
muriate of soda, and nitric acid, from nitrate of 
potash, weie also transmitted through concentrated 
alkaline menstrua, under similar circumstances, and 
with like effects, 

“ Davy also made several experiments on the 
transition of alkaline and acid mutter, through dif¬ 
ferent neutro-saline solutions, the results of which 
were exactly snch as theory would have antici¬ 
pated, • 

“ In conducting, however, these experiments of 
electrical transference, there would appear to be one 
condition essential to their success, vix. that the so¬ 
lution contained in the intermediate ve.ssel should 
not be capable of forming an insnlute compound 
with the substance transmitted through it: thus, 
for example, Davy found that strontia and harytya 
passed, like the other alkaline substances, very rea¬ 
dily through muriatic and nitric acids: and viee 
versa, that these acids passed with equal facility 
through aqueous solutions of the earths in question ; 
but when It was attempted to pass sulphuric acid 
through the same earthy solutions, or to pass the 
earths through the sulphuric acid, and then the re¬ 
sults were of a very different character: the sulphu¬ 
ric acid, in its pas.sage through thcbarytic solution, 
was arrested in its progress by the earthy body, 
and falling down as an insoluble coritp und with 
it, was carried out of the sphere of the electrical 
action, by which the power of transfer was de¬ 
stroyed. The same phciiometia occurred whenever 
he attempted to pass muriatic arid through a solu¬ 
tion of suljihute of .silver. We now come to the nc.\t 
division—viz. ‘ Some general Observations on these 
Phenomena, and on the mode of Decomposition and 
Transition.' ,• , 

“ Davy considers that it will be a general expres¬ 
sion of the facts relating to the changes and transi¬ 
tions by electricity, to .say, that ‘ hydrogen, the al- 
kaline substances, the metals, and certain oxides, 
are attracted by negatively electrified, and repelled 
by positively electrified metallic surfaces; and on 
the contrary, that oxygen and acid substances are 
attracted by positively electrified, and repelled by 
negatively electrified metallic surfaces.’ And more¬ 
over, that these ‘ attractive and repulsive forces are 
sufficiently energetic to'xlestroy or suspend the usual 
operation of elective affinity,’ 

" Amidst all these wonderful phenomena, that 
perhaps which excites our greah'st astonishment is 
the fact of the transfer of ponderable matter to a 
considerable distance, through intervening sub¬ 
stances, and in a form that escapes the cognizance of 
our senses I Upon this question, Davy offers tlie 
following remarks :—‘ It is,’ says he ‘very natural 
to suppose, that the repellent and attractive energies 
are c6mmuniSated flfom one particle to another par- 
ticlAf the same kind, so as to establish a conduct¬ 
ing Biain in the fluid ; and that the locomotion takes 
place in consequence : thus, in all the instances in 
which I examined alkaline solutions through which 


acids had been transmitted, I always found acids in 
them, as long as any arid matter remained at the 
original source. In time, by the attractive power 
of the positive surface, the decomposition and trans¬ 
fer undoubtedly become complete; but this does 
not affect the conclusion. I n cases of the separation 
of the constituents of water, and of<solntioiis of neu¬ 
tral salts forming the whole of the chain, there may 
possibly be a succession of decompositions and re- 
compo.sitions throughout the fluid.' 

“ We are next brought to a very important point 
in the enquiry—viz. ‘ 'I’he consideration of tlie Ge¬ 
neral Principles of the chemical changes produced 
.by Electricity.’ 

” The experiment of Mr. Bennett, already alluded 
to, had showfi that many bodies, when brought into 
conMit, and afterwards separated from each other, 
exhf fted signs of opposite states of electricity : but 
it ‘^^0 the investigations of M. Volta that we are 
indebted for ihc clear development o£ tlie fact: for 
he has distinctly jiroved it in the case of copjier and 
zinc, and other metallic combinations, and he sup¬ 
posed that it might also take place with regard to 
metals and fluids. 

“ In a senes of experiments, made in the year 
1801, on the construction of electrical combmkiion.», 
by means of‘alternations of single metallic plates, 
and different strata of fluids, as ‘explained upon a 
former occasion, Davy had observed that, when acid 
and alkaline solutions were employed as the elements 
of these Voltaic combinations, the alkaline solu¬ 
tions always received the electricity from, and the 
acid always transmitted it to the metal. 'I'hcse 
principles seem to bear an immediate relation to 
those general phenomena of decomposition and 
transfer, which have been the subject of the pre¬ 
ceding details. 

In the most simjile case of electrical action, the 
alkali which receives electricity from the metal 
would necessarily, on being separated from it, ap¬ 
pear positive; whilst the acid, under similar cir¬ 
cumstances, would be negative; and these bodies 
having respectively, with regard to the inetid, that 
which may be called a positive and a negative elec¬ 
trical energy, in their repellent and attractive func¬ 
tions, would seem to be governed by the common 
laws of rtcctrieal attraction and repulsion , the body 
possessing the positive energy being repelled by 
positively electrified surfaces, and that Assessing 
the negative influencu following the coptrary order. 

“ Davy made a number of experimei^ts with the 
view of elucidating this idea, and of extending us 
application ; and, in all cases, their results tended, 
in a most remarkable manner, to confirm the ana¬ 
logy- » • 

“ He proceeded, by means of very delicate in- 
st.uments, to ascertain the electrical stater< of single 
insulated acid and alkaline solutions, after their con¬ 
tact with metals; but the sources of errors were so 
numerous, as to render the results far from being 
satisfactory; but in experiments on dry and solid 
bodies, the embarrassment, arising from evapora¬ 
tion, chemical action, &c. did not occur. When 
perfectly dry oxalic, succinic, benzoic, or boracic 
acid, either in the form of powder or crystals, \fere 
touched upon an d^tenUed surface with a plate of , 
copper, insulated by a glass handle, the cofiper was 
found positive, the acid negative. Wheii agaih me¬ 
tallic plates were made to touch dry lime, strontia, 
or magnesia, they became negative: in these lat¬ 
ter experiments the effect was ezL%ediDgly satis- 
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factory and distinct: a single contact upon a large 
surface being sufficient to communicate a consider, 
^able <;harge. 

“ Numerous other trials were made, and the re¬ 
sults contirined the principle; and moreover proved, 
as might have been expected, that bodies possessing 
electrical conditjpns with regard to one and the 
same body, possessed them with regard to each 
other : for instance, a dry piece of lime became po¬ 
sitively electrical by repeated contact with crystals 
of oxalic acid. 

“ These results led him to reason more fully upon 
the ‘ Relations between the Electrical energies of 
bodies and their Chemical afiiiiities.’ , 

“ A.8 the chemical attraction subsisting between 
two bodies seem to be destroyed by gi^ng lo one of 
them an electrical condition opposite to tliat Vtiich 
it naturally possesses ; and since the substance'■fthat 
comliine chemicdlly, as far as can be a.scertai1voll, 
exhibit opposite states of electricity, the relations 
between this energy and the chemical affinity would 
appear to be sufficiently evident to warrant the con¬ 
clusions at which Davy arrived, viz. that ‘the com¬ 
binations and decompositions by electricity were 
referable to the law of electrical attractions and 
repulsibns; from which he advanced to the stiil 
more important step—‘ that chemicafaod electrical 
attractions were |iroiluced by the same cause, act¬ 
ing in one case on particles, in the other on 
masses.' 

{To he continued.) 

ELECTRO-METAELURDY. 

Oil Suhxtancen capable of receiving the Metallic 
Jlepoiit. 

(Continued from page 308. 

'blaster easts may be even I'opied in wax, by sim¬ 
ply oiling the plaster with a little sweet oil, previ¬ 
ously to {louring in the fluid, and thus a (lerfectly 
sharp reverse of the plaster will be obtained. A still 
better method of taking a reverse from plaster, is to 
let it absorb as mueh hot water as it will take up 
without any remaining on the surface. It is then to 
be enclosed in paper, and melted wax pi^rcd upon 
it whilst it warm ; after which the whole is to be 
allowSd to eool, wlien the wax will se|iarate from the 
plaster with the greatest facility. Should the slight¬ 
est adhesion exist, it shews that the plaster has not 
absorbedij||uflicient water, a circumstance which the 
operator inu^t avoid another time, for with care, the 
plash, r will not bo injured in the .slightest degree by 
thi^rocceSing. 

‘'a mixture of equal parts of bees wax and rosin 
may be employed for taking casts, and may be used 
ip,a ^milar manner to,wax. This composition is 
used a great deal by the. Italians, but care must be 
taken no( to use the fused mixture too hot. The 
composition should be melted, and then allowed to 
remain till the bubbles have dispersed, and till it be- 
tximes 'nearly as thick as treacle, when it is to be 
poured over the object, in the same way that white 
wax is used. * 

Of the second kind of non-conduccing substances, 
there are several vtrieties; as paper, plaster of 
paais, &c., which are acted iipon by the fluid. Paper 
rapidly absorbs the fluid ^f tfte solution, and be¬ 
comes raughf and therefore it must be treated with 
various sttbs'tances, in order to give it a perfectly 
uniform surface. It may be brushed over with a 
little drying oil, such as linseed or nut oil; I give 
the preferenct* to the former. Hie oil should be 


thoroughly boiled, so that it may dry as quickly ai 
possilile, after its apfilication to the paper. The 
substance to which the oil is to be applied, should be 
clean. It is then to be brushed lightly over with a 
camel's hair brush tilf all absor|>tioa ceases, and the 
surface is left shining, owing to the small quantity 
of oil still remaining on the surface ; but great care 
must be taken that the plaster or paper be just satu¬ 
rated, and tfo more, as the sufierfluous oil, by dry¬ 
ing on the surface, will fill up the space between the 
fine lines. The paper must then be left to dry for 
.i). mt twenty-four hours, and if possible be exposed 
to the sunshine. It is then ready to receive some 
conducting substance, of which wo shall hereafter 
speak This mode of treating paper appears, for 
most purposes, to be superior to every other. 

Varnkshes may be a{)plied for the same pur{)OBe, 
and as some of them dry more quickly than the oils, 
their use is attended in some coses with advantage. 
The principal of these is thj white hard, co{)al, mas¬ 
tic, and carriage varnish. The first dries in a few 
minutes, and should be ap]ilied until a small quan¬ 
tity bears up from the surface. It is best adapted 
for highly-glazed pajiers, where the quantity of size 
prevents the absor[ition of the more viscid varnishes. 
The mastic fulfils its {lurpose very well, but no 
{larticular advantages attend its application. The 
carriage varnish may be sometimes used, but great 
care must be taken that it dues not clog up the fine 
lines, otherwise it is a most valuable varnish for this 
{iiirpose, and leaves a very smooth surface. It 
would be in vain to describe all the modes which 
may be adojited to render paper non-absorbent and 
smooth,—It is the principle to which I wish to call 
particular attention. Sometimes a mixture of bees¬ 
wax and rosin previously fused, may be applied, 
particularly to the absorbent papers. The paper 
should be jield over a flame so that it does not 
burn, and tlie coni[)Osition rubbed upon the oppo¬ 
site side to that on which wi> desire to make the 
copy, till the {laper is thoroughly infiltrated, when 
it will be found not to pass beyond the surface. The 
paper is hard in a few minutes, and ready for the 
solution. This is an excellent process, and one 
which may be frequently adopted. Sometimes rosin 
itself may be used, hut it is apt to be brittle. Other 
substances may^e employed in a similar manner, as 
balsam of Canada, &c. 

The preparation of plaster of paris is of the ut¬ 
most importancie, and the destruction of its absor¬ 
bent property is to be obtained by means similar to 
those eni|iloyed in the preparation of paper. Plaster 
of paris is sulphate of lime, or gypsgm, deprived of 
its water of crystallization by heat. In this state 
it has such an affinity for water, and is* ca[>able of 
taking up so much, that when the powder is mixed 
with water, till it become* of the consistence of 
cream, it seta after a few seconds into a hard mass. 
In the manufacture of plaster casts, we must pay at¬ 
tention to several little niceties, in order to get rid 
of all the air bubbles. These arise^m two causes, 
either from the adhesion of the air to the plaster, or 
from the plaster carrying down air with it, when 
added to the water. The first is to be remedied 
by using fresh burnt plaster, which is always adopted 
by the cunning 8tereoty{>er8, for they state that if it 
simply stands a fortnight, the*casts Will noh be so 
good. The workman cannot explain this, but the 
rationale was well known to Mr. Wyatt, our cele¬ 
brated sculptor, who told me tiiat he attributed it to 
the adhesion of the air; and that thus many deU- 



THE MA(i.\ZINE OK SCIEVCE. 




cnto coats were injured. He pl.sces the common 
plaster in a saiicepiin over the fire, and heats it, when 
it heaves from the discharge of the gas, it is then 
ready for use. Sutfieient plaster should be placed 
in a basin, and water poured i>,)on it till it is com¬ 
pletely covered, and all bubbles cease to ri.se, when 
it must be thoroughly mired by rubbing it together. 
The surface to which it is to be applied, should be 
sligfitly brushed over with a very small fjuantity of 
salad oil. A little fluid plaster may then bo poured 
oil the cast, and with n hog’s bristle painting lirii'h, 
thoroughly rubbed into all the fine parts, which will 
prevent the adhesion of any air bubbles in tlie pla.s- 
ter which might prevent a perfect irnjire.ssioti. 
Another portion of plaster, sufticient to give the de¬ 
sired thiekness is now to be added, and time must be 
given for the whole to set, when it should be re¬ 
moved from the mould, and gently heated over a 
fire to drive off excess of moisture. It is then 
found to be exceedingly hard, and ready to leeeive 
substanees to destroy its aijsoi-ption. 

The best mode of treating plaster casts is to place 
them in ii flat dish with cither bees wax alone, or 
with u mixture of etpiid parts of bees wav and rosin j 
previously fuseil. ’i’he wax and rosin should not j 
exceed half the height of the cast, and the heat em¬ 
ployed should he suffieieilt to render tlic eoiiiposi- 
tion perfectly fluid. After a shoit time, the whole 
is to be raised to u considerable temperature, and 
then some of the fluid may he bruslied over the hot 
plaster, which will absorb it, and upon waiting a 
little while the whole of the plaster will he filled | 
with the composition ; the plaster is then to he re¬ 
moved and drained, after wliieh no wax will be 
found to remain on its surface, hut its texture will 
be completely filled, and thus a beautiful non-absor¬ 
bent and smooth surface is procured. Tliis is an 
excellent method of treating pla.ster casts^and is at¬ 
tended with but moderate trouble. The more rosin 
is contained in the above composition, the higher 
will be the heat required for its perfect fusion, and 
although rosin will answer by itself, yet it c.innot be 
made to penetrate beyond a very little dist'iiiee into 
the texture of ‘the plaster, though a clean, hard, 
non-absorbent surface can by this means be pro¬ 
duced. The solution of rosin in oil of turpentine 
may be used, but it is difficult to ^ive off all the 
turpentine. A mixture of rosin and grease may 
also be used. White wax, such as that obta ned 
from wax candles, answers very well to prevent the 
absorption of plaster, and is very easy to apply. 

Common tallow succeeds admirably well in filling 
plaster. It is readily melted, and from its fluidity 
passes into the numerous pores of its texture. It 
is as well thoroughly to boil the east in the tallow, 
and then drain off the superfluity, and afterwards 
leave it in a cool place tc harden. The hardest tal¬ 
low should be selected, but good candies answer 
every purpose. 

Stearine is nothing more than common tallow, 
with the fine fluid parts or elainr removed by pres¬ 
sure ; it answers ^rfectly to fill plaster. The melted 
stearine is to be employed in a manner similar to 
tallow. 

Spermaceti also renders plaster non-absorbent, 
and is to be applied in the same way as tallow. 
Sperntaceti, aksold fqr candles, answers the purpose 
well. « 

Tm application of boiled linseed oil is another 
mod^K'hich may be practised. It should be applied 
to the east until a very minute quantity remains un¬ 


absorbed on the surface ; it is then to be dried, and 
this is best accomplished by free exposure to sun¬ 
shine. The mere hardening of the exterior film 
docs not indicate a sufficient dryness for the object 
to be placed in the solution ; for it is nece.ssary that 
the oil should be somewhat dry throughout. If the 
object be placed in the solution, previously to its 
being dry, the oil will separate from the plaster, and 
the solution will act upon the cast, and both cast 
and solution will be materially impaired, if not ut¬ 
terly destroyed. Plaster requires a large quantity 
of oil for its saturation, perhaps as much as half 
of its bulk. Hie casts should not be over dried 
\vlien tlie oil is applied, as the oil does not then 
so readily harden. 

* {To be continueil.) 



VARIRTIRS. 


Pafent Fur? —Some specimens ofepatent fuel, 
lately |iiit on board a ^tcnnler proceeding to a warm 
climate, and which was l iccly packed, in cubical 
guise, concreted, after a little time, into a solid 
ma.ss, whieh w.is :is diffieiilt to separate as if it had 
been as much Indinn-nibber. Hammers and picks 
had scarcely any cifcc't ujion it; and much rttcon- 
vciiieiice was shstained from the want of fuel to sus¬ 
tain the fires, reliance having beert pl.iced upon tlie 
supply of this treacherous material. 

Crnyovn. —.Slender, soft, and somewhat friable 
eylinder.s, variously coloured for delineating figures 
upon paper, usually railed rhalk drawings. Red, 
green, brown, and other coloured er-iyons, are made 
with fine pipe or china clay paste, intimately mixed 
with earthy or metallic pigments, or in general with 
body or surface colours, then moulded and dne^. 
The brothers .foel, in Paris, employ ns crayon ce¬ 
ment the following composition : G parts of .shel¬ 
lac, 4 parts of spirits of wine, 2 parts of turpentine, 
12 parts of a coloiiiing powder, such as Piiissian 
blue, orpiment, whitelead, vcrniillion, &c., and 12 
parts of blue clay. The clay being elutriated, 
pusses through a hair sieve, and dried, is to bo 
well incorpt'rated by trituration with the solution of 
shell-lae in the spirit of wine, the turpentine, and 
the pigment j and the doughy mass is to be pressed 
in properwioulds, so as to acquire the desired shape. 
They are then dried by a stove heat. 

FoHstl Crocodile .—'The fossil remains ^ an im¬ 
mense crocodile differing from all knywn species 
have been found at Bonn. 

Pnrsnep (Pasfitiara saliva, Linn.)—TR is is JTwa- 
tive British plant, being often found growing by this 
road side ; but it has not altered so much as the ear- 
rot. It is generally u.sed wjfh salt fish in Len^, It 
contains still more sugar than the carrot, and some 
pel ons dislike it on account of its peculiar sweet 
taste. Besides its use at the table, a plea.sant be¬ 
verage can be brewed from it with hops, as is prac¬ 
tised in tbe north of Ireland : it will also furnish an* 
ardent spirit and wine. In Scotland parsneps and 
potatoes are beat up with butter into a dish for 
children, who are remarkably fond of it. They are 
excellent fried. The GnernsejTparsnep appears to 
be an improved variety : it grows there to the length 
of four feet, and three or four inches in diamtter. 
When parsneps are grown in a poor soil, they lose 
much of the rank taste which they acqiiibe in Mcher 
ground ; and when they are roasted, as they are in 
the north, on peat ashes, they become sweet and 
agreeable, and almost as farinaceous* as potatoes. 
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TIIK ELECTROSCOPE. AND THE KLEC- 
IKOI’llORL'S. 

Mu. NTosn in hi'< n'liiiira!!l(" Ici-tnn"' on EIcL-tvirity, 
tells us “ th.it ,'uiLOn^-^t the e;tilicst ni.ini|mhilioiis of 
tli^ plieiiomcria ot eleetrieity, cliects weie ren;lerc'(l 
:i|>pan'nt vliic-li pro\eil that eoiifaet hetweeii two 
hollies was not iilisolutely reipiisitc to eanso (hem (o 
(Asiime the electneal st.ite. hut on the eoliti.iry it 
w.is found that the force or .nrcficy operates at (leti- 
tiite distiinees prodiiemi; disiinet iiieili.iiiu'.il eifeets. 
Thus an elect nfied body or an exeiti-d lod of slass 
or sealin},' w.i.x when hrou^ht ne.ir to bit.-- of paper, 
feathers, or other liijlit substance-', causes (hem 
to more towairds it, and if presented to .i small 
sii.spended iinelectnfied h.ill draws it^asid.- fiom 
the vertic^d position. “ J)id it happen,” he say.s 
” tlftit these attractions and reimlsioiis t ok place 
between electrified bodies only, the ii.itiiral infer¬ 
ence would bo that the forces are c.vcued on one 
bod/a»d the clectrie fluid on the other; but since 
an eleclfified body exhibits an attraction for bodies 
not electrified, It would seem that the fluid ditliised j 
mjf an efretrified body, excite an attiaetion on the I 
SnaHer of bodies not electrified.” 

Our author goes on to examine the, condition of 
fixed bodies, and observes that the “ results .strongly 
confirm the idea of flie cxisteiiee of (wo eleetiic 
fluids c^iformly distributed in efiual projiort ions over 
a body*in its natural state,” and concludes by stat¬ 
ing fhat the practic.il demonstraliou of tbc fads 
propounded is bc.st exhibited with the gold leaf elec¬ 
troscope, shown above a iih the condenser,itt.iehed. 
Previous t#the application of electrified bodies to 
thus delicate contnvance ,is a test, ivc give, ita pel - 
manenl charge, atfd as greiit .at lent ion is paid to 
igsubition, in the construrtioiioi'the instrument, it 
wiU retain the ch.itge tlms g*ven to it for a consi- 
derabj^ time, care being taken to liavc lit perfectly 
fre^ from.those great enemies to electrical retention, 
damp and * 

To ascertain tbc elertric.al state of any body, we 
bring it ne;^ to the cap or plate of tlie eleetro- 

voL.vi.— 312 . 


I .scope; if on doing tills the gold Ic.ives increase their 
! divergence, \\i! know tli.it the elictricity of the 
j body itndei ex.imination is nnffntivp, hilt if the 
j divergence dim meshes, we aie ceit.ini tli.at the elec- 
I tiical stale is jioxtiu'P. 

A very instiiu live ami useful instrument,depend- 
I iiig on inductive action, i.s the electropliorus. It 
I consists of three p uts—a e.ike ot lesinoiis matter, 

I composed of equal pints ot shell lac. Wince fnipeii- 
tiiie. .imkeoininon lesiii melted at a gentle heat; a 
eond 111 ting plate or xo/p, h liu Ii is a ciieular metal¬ 
lic plate with ,a rini about a qiiaiter of an incli 
deejw iimnd the eilge, into wbieli the composition 
IS poured, and a eovei which is of metal, provided 
w itb a glass li indle. To use it, the resinous plate 
IS excited by bolding it in the band in a slanting 
diiection, and .striking it briskly several times with 
•a piece of dry, w*imi fur or tlunnel ; the cover is ' 
IliiMi bud on, .iml on removing it by its insulating 
Ji.indlo, it is tonnd to Inive aeqiined a feeble charge 
of «eyflfi»eelcetilelty by the (ont.irt. Let (he 
metallic plate be lepbiced, and uninmlated by 
toiielimg It ivilli tl.c finger, anil on again lifting it 
by its handle, it will be found to give a strong 
spark of/wsifine eloetricity. Tl^ process maybe 
repeated an unlimited number of nines without any 
flesh excitation of tlic plate being roqniied, and 
indeed after being once excited, a spark in.iy be 
obtained from it duriiijy many weeks, since the 
ream acts solely by its nidi.etive iiilliience on the 
eonibined electricities aelually present in the 
plac. 

It will not be iliflieiilt at once to comprebeml 
(his When the metallic plate is placed on the ex- 
eited resin, it eaimot be considered to be tn. actual 
contact iritA it, on account of the inequalities on the 
surface of the l.itlor. It is tberefoie in a eoi'dition 
analagous to that of a conductor, under the influ¬ 
ence of .in electrified surfari, its l(»wcr sur/ace be¬ 
coming yjoiiVice, and its upper surface npijative, by 
induction. When it is lemovcd from the resin, the 
separ.itedelecti)citics re-unite ; but when the plate 
is iminsulatiHl, while in contact with the resin, the 
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repelled negative electricity escapes into the earth, 
and the plate becomes positively charged. It is 
thus rendered clear that tlie electricity of the move¬ 
able plate IS deiived not in the way of charyp irom 
the rc.sm, but is the lesult of the process of in¬ 
duction. * 

Thu figure represents Mr John Phillip.s’s modifi¬ 
cation of the I'iicctrophoriis, the object of which is 
to avoid the trouble and tediousii'ss of establishing 
a coAimunication between the insulated tover and 
the caith, by means of the finger, when electrical 
aecuniulation. or sparks in rapid succession, is the 
object. Three methods arc proposed : the finst con¬ 
sists in raising from the metallic basis above the 
edge of the lesin, a bnass ball and wire, to which 
the edge of the cover, or a brass b.ill upon it, may 
be apjilied ; this method is .staled to act very well, 
especially with small covers, which can with ease 
and certainty be directed to any particular point 
of the sole. The second is to fi\ a narrow slip of 
tin-foil b, quite across the siirf.ico of the resinous 
late, and unite it at each end witli the metallic 
asis. This construction .answers perfectly and 
instantaneously, and is very convenient with large 
circles, the covoi of which, tlioiigli uneven, will 
then be suie to touch some conducting point. The 
thud method is to perforate the resinous plate quite 
tlirough to the metallic li.asis at the centre, and 
any oilier points, and at .all thosi- points to insert 
brass wire c, c, c, with thuMr tops level with the 
resin. 

IMPROVEMENTS IN THE aifANUFtVCTURE 
OP OILS. 

A VATEN’T has lately been granted to Moses I’oole, 
liondoii, for improvements in the ra.anufacturo of 
oils, by using a material not heretofore enqdoycd, 
.and in obtaining stearine tlicrcfiom, .applicable in 
the making of candles ; uiul also in the manufacture 
of manure from the rcsidium of such oils, v ith other 
matters. 

The jiatentee describes the above invention as 
consisting in the employment of oyster slielU ; first¬ 
ly,—for improving the quality of certain oiK. prin¬ 
cipally those obtained from beech or oak-tree flow¬ 
ers, from j'oppy seeds anil flowers, and from grajie 
.seed ; secondly,—for improving the quality of can¬ 
dles ; and thirdly,—for improving the quality of' 
manure, and elfecting a saving in the preparation 
thereof. 

The mode of apjilying this invention in the manu¬ 
facture of oil is as follows :—The oyster shells are 
washei], dried, and ground to powder • then, after 
the usual preparation of the oleaginous substances, 
and jirior to putti'.ig them in the hair or lawn hugs, 
tliey are powdered with as much oyster shell powder 
a.s will be equal to about one-fifth of their bulk; 
when this is effected, they are put into the bags, and 
submitted to the action oi the hydraulic press. Tlie 
oil obtained is of two kinds, which are received in 
different vats ; into each vat two pints of suljihuric 
acid arc thrown, and the oil is well stirred, until it 
assumes a frothy appearance; the operator then 
throws in as much distilled water a.s there is oil in 
the vat, and, after stirring until it is covered with a 
white lather, allows it to rest for ten hours; the 
oil will then be at the top, the stearine directly be¬ 
neath it, and the water and dregs at the bottom. 

In concluding the description of this part of his 
inventiiA, the patentee makes the following remark : 
—“ InHhe above fabrication, the mixture of the 
beech imd the poppy, in the proportion of two-fifths 


of the former to tlirce-fifths of the latter, is already 
an iinjirovement; but a greater one is the, mixture 
of each of these two substances with the grape seed, 
in the jiroportion of one-half. 'J'he three siibstaiiecs 
can lie mixed together, and the oyster-shell powder 
will, ill each case, be added in the proportion before 
mentioned. Do not forget that, previous to the 
said addition, the oleaginous suhstanA', prepared for 
the extraction of oil, is to be watered with dI.^tilled 
w'ater, in the proportion of half a gallon per 2 cwt. 
of the oleaginous substance, and reduced into paste 
by means of a c\ liiider. Eight hundred-weight of 
this must jirodiiee twenty-five gallons of the best 
oil, four gallons of lamp oil, and fifty pounds of 
.stearine." 

When oy.ster^.shells are cmjdoyed in the manufac¬ 
ture candles, they are washed, and reduced to 
powder, winch is converted into a white paste by 
the action of muriatic acid; this paste is warmed 
by steam, and introduced by degree,s into the boil¬ 
ing tallow, stearine, spermaceti, or wax,* in the jiro- 
jiortion of forty jicr cent , being thornugbly incor¬ 
porated with it by stirring . candles are made of 
this composition in the ordinary way. The patemtee 
states, that the introduction of tlie oyster-shell jiow- 
der gives to tallow candles the metallic or dry s^und 
of wax, increases their hardness, and improves the 
colour of the ligKt. , 

The third part of the invention, viz., improving 
(he <|uality of manure, is eftected in the ftdlowing 
manner : — Into tlie water and dregs, resulting from 
the mmiufacture of the oil, (.is described in the first 
part of the invention), a iju-iiitity of soot is stirred ; 
tlicii the oil-c.akes, rciuaiiiing after the e.xtiaction of 
the lamp oil, are ground, and throw'ii in, together 
with the water anil dregs proceeding from the leys 
of soap manufactories, the residual mutters from tali 
low-rnelting and soap-making, and a large propor¬ 
tion of oyster-shell powder, which are stirred well to¬ 
gether. “ Let the whole feriiierit and dry, mid after¬ 
wards get it gioiind, and you shall have jiroduced a 
manure equal to the best guano." 

TilE ATOMIC THEORY. 

{^iaoM i.iF.nio’s chemi.stry.) 

{Continuedfrom page 392.) 

A'ou wilF now perceive that, according to this 
theory of the constitution of bodies, and their mu¬ 
tual snlistitution in combinations, the nuinicrs de¬ 
nominated equivalents are neither more lit r less tlian 
the weight of the atoms. The n6M/w/p,jveight of 
the atom of any sub.stancc it is not within the relSEli, 
of our faculties to determine ; but how much more 
or less weight one body brings into a combination 
than another, that is to say, 'he relative weight of' 
atoms, can readily be ascertained. 

If. I replace 8 parts by weight of oxygen f6 parts 
by weight of sulphur are required, that is, dc.uble 
the weight of the oxygen, the atom of sulphur is 
twice as heavy as that of oxygen. 

If substituting hydrogen for oxygen jn any com¬ 
pound, only one-eighth jiart of the weight of the 
latter substance is required to one part of the former, 
it Ls evident that the weight of the atom of hydro¬ 
gen is eight times lighter than the atom of oxygerf, 
Carbonic acid is a group of tvm atoms, contaiuhig 
one atom of carbon and one atom of oxygen. " Car- 
bon'C acid is a group of three atoms, containing two 
atoms of oxygen to one of carbon. 

Tlie immutability of the combining properties of 
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bodies is fully explained theoretically by thus as- 
euuiing the existence of indivisible ulfiinate p.irti- 
cles, which are of uiiequiil weights, incapable of 
penetrating or being diifused through each other 
when they are united in chemical eoiiibitiation, but 
being arranged together side by side. 

It is, liowc^r, in the highest degree expedient 
that you should discriuiunte between what is esta¬ 
blished on the sure ground of experience, and what 
in this subject is merely hypothetie.il. 

The real e-xpenmental import of the equivalent 
numbers is the expression of the proportional mid 
relative weight of bodies in which they produce 
analogous effects in chemical conibinatinns; aiAl 
these eflects we represent to our itiiyds, ii id render 
intelligible, by ascribing them to iiidivisibh) parti- 
cle.s, or atoms, which occupy a certain space, and 
possess a certain, form, or shajie. W’c possess no 
means of ascertaining the number of atoms, even in 
the most siifiplc compound, since for this purpose it 
would he nccess.iry that we should he able to sec and 
to count them, and therefore, notwillistanilmg our 
firm conviction of the existence of of physical atoms, 
the supposition that the ei]uivalcnt nnmhers are ac- 
tu.iyy expressive of thewbsolute weights of the indi¬ 
vidual .atoms, IS really nothing hettgr than an hypo¬ 
thesis, for whic^i we have no further proofs. 

One atom of cinnab.ir contains 1 (i of sulphur to 
101 of mercury ; now chemists, in assuming that 
these proportions express the relative weight of one 
atom of iiieiciiry and one atom of sulphur, p.iss 
from expcriinentnl certainty into hypothesis; for 
this mode of representation is merely hy)>othetieal. 
101 of mercury may, for anglit we know to the con¬ 
trary, rejmsent the weight of two, three, four, or 
Iinore atoms. Should it re]iresent two atoms, one 
atom of nierenry would be expressed by •'iO’.'i ; 
should it represent three atoms, one atom would be 
cxjiressed by Il.'l'O. In the first ease cinnabar would 
consist of two atoms, twice fiO'.b, in the latter ease 
of three atoms, thriee 33'() of mercury, to one atom 
of sulplinr. 

Whatever snpjiosition we may entertain in this 
respect, whether we assume the composition of cin- 
niiliar toteqiiire two, three, or more atoms of mer¬ 
cury or sulphur, its constitution remains invariably 
the same. It is only the method by\h;ch w'c re¬ 
present the composition of a eheraical compound to 
our ^inds, wfiich would vary w’ith the hypothetical 
view respecting the number of atoms contained in 
the eonniound. It will always be most advisable to 
iftnisti all that is hypothetical from the symbolic 
language of chemistry, more especially as the only 
purpose of this language is to demonstrate to our 
sansc of sight, to render easy of apprehension, and 
to facilitate the recollect ion of, the compositions, 
subsfltntiuns, transmutations, and decompositions 
of* chemical eomliinations. The method of repre¬ 
senting the constitution of compound substances 
ought never to be used for expressing unsettled and 
mutual nations or speculative theories. The ntim- 
berof the cquivaleuts of the constitaents of a chem¬ 
ical compound invariably, and strictly definable, 
but the number of atoms necessary to make up an 
‘equivalent will never bj ascertained. There is not, 
Aowever, the slightest disadvantage in assuming 
tha? tlje,' equivalents are the weights of the atoms 
rtemsclves in cases where theoretical eonsideqations, 
the mere explanation of ideas, is concerned. In this 
sen.se those numbers express merely the difference 
between Ae weights of various atoms; that is, by 


how much the weight of the atom of one body is 
heavier than that of another. 

Every one in the least acquainted with arithmetic 
will now perceive that the selection of the numbers 
to represent the equivalents of the simple bodies is a 
matter of indifference, provided they all bear to each 
other the true relations,—the relative proportions, 
and not tly; absolute amount, being the true en|)eri- 
inental conclusions. Hence there are several me¬ 
thods employed by various chemists in constructing 
I'bles of equivalent numbers. One of the most com¬ 
mon, indeed, the one most generally employed, ds- 
suiiies as its starting point the composition of water. 
The proportional weight of hydrogen and oxygen, 
as they are combined in the composition of water, is 
taken as the initial numbers of the series. Water 
contains eight parts by weight of oxygen, to one part 
by weight of hydrogen ; hence 8 is employed to ex¬ 
press tlie equivalent or '.tomic weight of oxygen, 
and hydrogen is assumed to he represented by 1. 
U)mn the supposition, then, that water consists of a 
single atom ot oxygen, combined with n single atom 
of hydrogen,—and, further, that in every conceiv¬ 
able conihination into which these elements may en¬ 
ter, tlie replueement of one atom of hydrogen, or 
one atom of oxygen, invariabl/requires one atom of 
any other body, and neither more nor less,—then 
these equivalent weights of all other bodies express 
tlieir atomic weights, and the numbers by which 
they are represented all refer to the assumed unit, 
or one part by weight of hydrogen in nine parts 
of water. 

Ilut if any person chooses to devise any other 
senes of numbers, always maintaining strictly the 
same exact relative proportions, it may, of course, 
be done. 

One other method which has also been used ex¬ 
tensively! and has been sujiposed to’ present certain 
advantages, assumes the equivalent of oxygen to be 
100. The numbers of this scries are obtained by 
sinqily multiplying the former by 12i, which gives 
us 12'.^i tor hydrogen and 100 for oxygen, and the 
other numbers, representing the equivalents of other 
bodies, express the amount of each which is required 
to replace 100 of oxygen or 12’5 of hydrogen. The 
muHiplication of the ciiuivalents by one and the 
same number does not, of course, alter their relative 
proportions, and it is, therefore, quite immaterial 
whether we use numbers referring to hydrogen as a 
unit, or to oxygen as 100. 

CANDLE WICKS. 

It is a remarkable circumstance, that the wicks 
for the best candles are still cotton rovings imported 
from Turkey, notwithstanding *he vast extension 
and perfection of cotton-spiuning in this country. 
Four or more of these Turkey .skeins, according to 
the intended thickness of the wick, are wound off 
at once into bottoms or clues and afterwards cut 
by a simple machine into lengths corresponding to 
those ’of the candles to be made. Mr. Colebank 
obtained a patent, in June, 1822, for a machine for 
cutting, twisting, and spreading wicks, which, though 
convenient, does not seem to have come into general 
use. The operations are performed U|ion a series 
of threads at once. The apjiarutns is placed in a 
box, in front of which tllfe operlltor siw. A reel 
extends across the box, at the hinder part, upon 
which the cotton threads have been previously 
wound : from this reel they are drawn off in proper 
lengths, doubled, and cut by an ingenious meeban- 
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ihni. Jly (]i|)jnti(f l!ie \.ii ks into the iiu'lted tallow, 
riibbinfi thfiu b. tim'.i tin- [wbit^ oT tlic liaiiils, and 
allowin',^ (!u’ t.dlow •.\liu-li iiillu rt's to liiinlcn, they 
may tiv- ari,ini;id v.Uli Itniity «])on llic bri'.u-hM 
^ for till’ iMirpoM' of diij|iiiiL;. Vlu' di|)j)iii^ room is 
funnelled with a boilrr (oi nudliiij' (Jib l.dlovv, tlu* 
dipjjuii^ iiiniild, or ci^tctii, and a L.i-o «lu-.d lor 
supoortiiig tin; bro.mln-s. bVom Ihc i-rping of tbo 
worRbliop a lorn; fj,il.iii(,'i'-sli:i|iid bf.im is sn...[ycii(lcd, 
to one end of vvbioii >i wooden (i.iiii" i.s atf iehed (or 
holduiif the bro.ieli.'s with the \viek.s an..ii,L:ed at 
proper distaiieos. 'I’be ojiim-ite aim i.s lo-ided vvilli 
a weight to comiterbahinee the w.iodeii (i.nne, and 
to eiirible tlie worlviii.iti to aseeitain ihe pio)ier si/e 
of the eaiidlcs. The end of the lever wliieli siipporls 
the flame is plaeid iiuiiu'di.itely above the dijipiii" 
cistern ; and thi' whole uiueliine is so b.il.uieed that, 
by a gentle pres.suie of the liaiid, tlie wieks an' let 
down into the iiieKed t.illmv as often as may be le- 
qnired.--f’/-c. 

ELliCTR().I\!!:TALLUiu;y. 

On Suba/anees cajidfi/o of reccivtn;/ llieMclothc 

{Coninmnl from y/r/ye lOM.) 

The same observalions whieli .ipplv to varnishes, 
baK'i.ii of cm.id.i, \emee laipditme, fke., witli rc- 
S]ieel to thi-ir applieatum to jiajier, apply aKo to 
plaster articles, ()( vaiui.his, the ma,4i,-, and while 
leird are the bi'st, hot tlu* (oiuuily d.sii.I,*. tl me¬ 
thods are siiiierior to those m winch any ot the 
varnishes ,ire used. K.vpeiiments haie been tried 
upon every other siihstaiiee, likely to be Usilul, but 
these It is netdless to di'seidie. 

I am tempted to give a (aide of the siil).st,iiiees 
wliieli m.iy heapidiid to jilastu, .is a siimin.iry of 
the lesiilts o|[ my experiments, t.ikmg mfo eoiisi- 
iler.ition their rehitive itheniiey as will as elieaji- 
iiess .— 

T.ilhivv 
.Stearme 
t*'pi rmaeeti 
Vliite 

llees wax and rosin 
Itosin , 

I.iiisied oil 
Nut oil 

.Silutioii of rosin in turpentine 
Hals,nil of c.iiiada 
Miistic varnish 

White lull'd vainisli j 

laie vai'iqsli, iScc. ! 

The third el.iss of substaiiee.s, wliieh comprises i 
those wliieli are acted upon by the metal reduced j 
from the lluid, are few in number; yet iiiifoitu- ] 
nately this elas.s coiilniiis one siibslaiice wliieli takes 
finer casts than any otlier, and tliat is .sulphur. | 
The newly preeijiit.iled inet.il no sooner eomes in ' 
contact with the suljihur th.iii it comimies with it, I 
forming a .siilphiiret, and tlie c.ist swelling.enor- ' 
inou.s|y, is ipiite disiiitegiated. The only mode of 
remedying tins is to coat the sulphur mould with a i 
varnish, sucli as, tor instaiiee, while liard and mas- [ 
tie, of which a lery tl.m layer should he apjilied ; 
however, the sulphur <ast.s have not answcied well 
under anyvtreatiimit, ana’, .is we have .so many other 
inodes ot^ikiiig easts, there ap])cars no iiidueviiieiit 
to folJow®ie subject hiilher. 

?Noii-e*iduftiiig .suh.'L.iiice.s may be copied or 
luultjplifd by depo, 3 itiiig .a ihiii film of any eoiiducluig 


siihstanee iijion thus ; and gold, silver, bronze, or 
co|>per pow'iler, might be emidoycd for this pur¬ 
pose. ' 

There i.s another process by which non-eonduct- 
iiig siibs-tanees, .such as animal iiuitter, vegetables or 
mmioals, inav be coated with the linely divided 
metal. The object is t.i be brushed lAerwith a small 
cpuuiLily of the solution of any salt of gold, silver, or 
pi.jtiniiiii, and m that state is to be exposed to the 
v.ipoiir of pliosuhoi Us, liom the evaporation of 
either the aleohidieoi etherud solution, when imme- 
diitily a deposit of finely divided metal will take 
jilaee on the snrf.iee. It has been .su|iposed that 
iriius is a pho*.pliuret of tlie metal, but if a little pieee 
ot idio'.phoru.s, be placed in a solution of gold, sil¬ 
ver, ijlatinum, or copper, the pbenomeiia will be 
explained, a.s the respective metals will coat the 
pliiisjdioi us. The deposit of eojijicr is jiartieiilariy 
be iilitiil. 

'I'he substance in be copied m.iy be Mso brushid 
over with a solution oi Piiy of the metals last iiieii- 
tioiied, and exposed either u* suiishitie or to heat, 
when leduetum will take place ; hut the ))ioeess is 
t-*d'ous, and is then ton* veiy laiely employed. Any 
other inode by v.liieli the mielals may he redi^eed, 

I would siilhee ; ^is for mstauee, Iheii reduction by 
. proto-sulpb.ilr ot lion, or li\diogCi\ gas. 

I (lilding, silieiiug, oi coiipi ring objects by' iiieaiia 
of their respeeliM* le-ives iieiy be employed ; yet all 
these modc.s .lie impel I. ct, and wi* have no need of 
.my im tiillii eiiviliiii: vliatevir, as other means .-ui- 
swer the pm pose ueltei, .iiid are iven more .siiiijde 
and cheaper. 

The hesl ine'thod ot giving a iion-eoniliieting siili- 
stance a fliiii eoiidueliiig liver, is the appluiituin of 
I cailmii, clLiier fharioid or powdered lilaek lea.I. U 
I is only iiieissaiv to biii'h the;e siilust luees over the 
I object till till* tliuim*'l film is obtameil, and that will 
be amply sullicimt lor tin* pin pose tor winch it is 
' anted. The hlaek le.id is tin* bi*.*-t on .lec.iuiit of 
its peeiilunly luu'tnuis netuii*. wliieli enables its .ap¬ 
plication to be iii.ide with the gie.ilest ease, either 
by a eaiuel's hair, or hog’s luustle brush, accoiding 
to the ri.iturf of the substaiiee to he covered; cine 
must however be taken, that the iiitcr.sti(*i<j belvve,en 
the hue- lines aie not bloeked up, as tins would of 
course remlfr the dii|)lie.ite imperfect. Oecasion- 
ally tlieie is some diltii iiltv to make a thin him ad- 
lieir to the surlaee, IjiiI il it be an object where per¬ 
fect sharpness is not imlispeiis.ible, a smalhi|uantity 
of varnisb may be .ijijdied, wbieli is suijnble to 
e.irtheriware, Soiiietimcs .1 litih* sjuril ol wm.* 
be Used, when 11 ea-,t i.s cap.iblc of being acted upon 
by that fluid, as sealing wa.x, but great care must 
betaken not to lender the surface 1 oiigh. Up«.u 
many siibstancc.s, the black lead may be made to 
adheri by simply breatlnng upon the objects Jn 
whatever manner we cau.se its adhesion, it i.s un- 
poitaiit always to be.ar m mind, th.it it is of more , 
coiisi-quence that a smooth polished surface of black 
lead be exposed, then a thick rougher coi^ting. 

The ditferent opinions which aie entertained, ns 
to the appheabilily of black lead Ijar this piirjiose, 
are owing entirely to the fact, tiuit great ditfercnces 
exist between one sample and anotlier, of that nrti-* 
cle ; for if it be not really earboti, it is absolutely 
a luiii-coiiductoi', and I liavc found a number of 
pieccsitotally inactive, while others were most exeeF- 
lent conductors. The aition or inaction ot diftercnt 
pieces, before grinding, is not all dependent on the 
haidncss, foi 1 possessed a piece ot that variety. 
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■whi-,'*! is> I'iillpd rook by the ponoil innker.s, which 
ooiiiplotcly iiiiiilliilalod the toetli of three of my 
^ h iws, hj which I alleiiipU,^ to cut it. 1 thou sent 
it, ioi the jiiii |io.ie ot haviiifi it savird, to a oololirated 
iiioch.iUK', and lie sueoeoded no lie!ter than niysell ; 
111 i.ict, iiulhin;'but a di itiiond would have made 
liny impresMoii Rpoii it, and yet it was one ot the 
bo.'it jneces ior voltaic jiin |iosi.s which 1 ever jio.^- 
sessod. .Soiiietinies, on the cuiitrary, haul pioots 
are ui,lio value, \vht!.vt will ineces arc excellently 
adaptcil. 'i’liore is no niotliod I,iit direct cxporimeril, 
by which the coriduclintr ijualiry ol iniy particular 
sample ol black lead can be a.scei tamed. There are 
not Iw'O shops whereitean be bimi-lit alike, so miieli* 
Is either ihitnrally bud, adiilteied, Ol ^ill j- ejiared. 
I’lrliaps the best test of };ood black lead, is to^tuke 
Q yiiicli betwci n the hiifcer and tliumb, and press it ; 
wht 11 , li ^oiid, it will i,ikc to^elhei end .idherc ll 
cll.ireoal be ciaployed, iv should be well bniiit, and 
ill the hm-t ^(Ossiblc state ot division. The pre- 
pan d dial coal ot the shops exists in the state ol an 
injialpahle powder, but it is diiiieult to apjily it. 

Ol a'.l tnese v,moils rm ihoils, none is, in niy 
ojiniion. at idl conip.iruble to good hbu k lead. 'I'lie 
tlniini^s ol Ihe, eo.iliiiy; is wieh, tint it is not siiMicl- 
eiit, orilsi-lf, to e.nry the vollaii; eiiri^nl iloral.iyi-r 
so thin iis only li^ be visible by idla lol light, is 
s'liiieicnl) but tins thin la>er so favoiiis the evlen- 
sioa of the eopiier lati rally, that the viliolc suit.iee 
spe edily bei'Oiiies eoaU'.'.. [I is v< ry inteiesliug to 
flare the layer of i upper e.\t.’niliiig ilselt over any 
oh).'el. Fee tills pin pose, a piece ot black sealing 
.va.v. coaled with bliiek lea'I, answers best, us the 
dillereiiee ol colour renders its niodeot jirei ipitaliini 
veiy ivi.lent. Jtviill be si eii that the copper grows, 
p.'ijia]!.- lioiii some- poiiiL of the VMie, on to the 
bhuk lei.l, anil gi'.idually extends itself l.ileially till 
tile whole IS mhliiied by the metal. 

TIjHMI'. 

Ti KNips grow wild in Kiiglanil, but lliese c.innot 
"Ijy cultivation he biouglil to lesi inhle exactly the 
lillliv.Ued vegei.ible It i.s said that lliey were 
in ought here from Hanover. Turnijife eontain 
liiiK i^ige, little or no gluten, but a good di al of 
sugar, tlioiigli the qnaiilily ot latter vanes 
exceedingly, and is not iu consiiTeiable^is in the 
carrot. The tjuaiitity of iintiuious matter, upon 
the wlioft. 111 tiiAiips IS small ; accoiding to Sir 
11. Dav^oi^y 42 paits ni 1000. They .ue an e.\- 
(elleiit cuLn.iry vagetable, niiicb used all over 
l‘hff^«;t^nd .‘lie either eaten alone, mashed, or 
i'ookod in soups and slews. A hut eliinate doe.s not 
seem to agiee with tbeiii; and m India they and 
m.'iiiy^of our garden vegetables lose tlieir llavoiir, 
.itiil .III eomj.aratively tastekss. The Swedish is 
ihc largigit vailely, hut loo coarse for the table; 

*s e.\Cellent lor cajLlle. The green leaves of ihe 
liiriiip*gatlieted young in tlie spring, make good 
JtCeens, well known by the name id iuniip iopn. 
Tbejeaves for greens aie good fioni any of the 
variciles, but lire le.ss acrid fiom the .Swedisli.'.Tur¬ 
nips giowii III the field will be found of a better 
lldvour than those Jliudiiced in the garden ; and 
Uio^inne remark applies to all the brassica tribe, 
willi the exception of the cnuliAuwer and bioccoli, 
asaKo 1 ^ potijtoc.s and tuberose toots. The French 
navet ji viwiety’of liirnip (JBrassica napiis escu- 
Ifuta), but has more the shape of the carrot. It 
is of a vi-ry fine flavour, and is much esteemed on 
the Continent ^or soups and made dishes. Two 
or thue of them will give as much flavour as a 

• • 


dozen common turnips; stewed in gravy it forma 
an exeellciit dish flic )jeculi.rr flavour resides m 
the rind ; consequently this is not cut oft, hut only 
Scraped. 'Hu: navel was once grown here ; at pre¬ 
sent It is seldom to he loutid in ourgaidciis, thuugh 
veiy deseivmg ol being cultivated, it is of a yel¬ 
low isli while colour, and risemlles tlie carrot in 
hum. It lb idleii on the CmiU iTlciit SCIved up Viitll 
them as ornamental on account of the contrast of 
colour, ills sumciiines iinpoiled to the Loudon 
ni II ket 

l.MPROVEMENTS IN CAULKING SHIPS, 
BOAT.S, and other VESSELS. 
Sar.mi Cootk, of Clifton, near Jirislul, has lately 
ji.iteuted an invention for impruveineuts in caulking 
ships, boat.s, and other vessels. 

Tins invention consists in substituting a different 
inateniil to that at present ia use Itir caulking ships, 
bouts, and ether ftoating ve.ssels. 

Under this invention the patenteeentindy discarda 
tin: of flax or hemj), which are of a harsh and 

tliri'iiuy n.iture, and even wlieii saturated with tar, 
i w ill not produce a binding eft'ect, for the materials 
may be entirely sejiarated. The plan now proposed, 
is to employ ftceee wool, shorn without washing, 
when It e.in be hud in that slate. This is to be sub- 
jei'ted to a pieking operation, which will have the 
effect of separating the fibres, and may be done ex~ 
peilitiously by woman and ebildren, near whom is to 
be phieed a large shallow tub. W itliin this tub a 
strainer, made of netting wire or wood, is to be 
fiiinly fixed to a hoop or lini, only about one inch 
within the tub or cask ; tlierc must be bars across, 
and (eet or short legs, about si.x iiiebes, attached to 
tins slraiiiiiig-lr.irne, to kci'p it suffieieritly high to 
a/iix n.'-jiigot and faiieet into the tub. When a sufli- 
eient quanlRy of wool has been deposited iiithc tub. 

It is to he filled wilh a rcquis.te quantity of thin 
white-lead jiiiint, mid then the wool and paint are 
lo be slirred about with a proper fork, made for the 
purpose. After .all this is properly done, and the 
‘■u]i.nabiiiidaiir liquor is drawn off by the spigot and 
faucet, fixed m the tub below the straining frame, 
the saturated wool may be lifted from Ihe tub by a 
bfloked uislrunieiit,*and put into buckets for use. 

A pair of crinkled plyers may be necessary, to take 
it out of the buckets on its appliciition. 

The patentee claims the employineot of w’ool or 
hair, .satin ,ated with p.iitit or pigment, for caulking 
ships or other ve.s.-els. 

OALVANIS.M. 

(ContinuedJ'rom jiBffe 407.) 

“ From these views, he is^ed to projjose the elec¬ 
trical powers, or the forces required to disunite the 
elements of bodies, as a test or measure of the in¬ 
tensity of cheinital attraction. An accurate inves¬ 
tigation into this connexion, which maybe called 
the Eleclro~dytiatnic relations of bodies to their 
combining masses or proportional numbers, would 
be the first step towards fixing the science of Chem¬ 
istry oil the permanent foundation of the Mathe¬ 
matics. 

“ If, then, the power of electrical attraction and 
repulsion be identitied with Acmical affinity, or 
rather, if both be dependent upon the same cause^ 
it will follow that two bodies w hich are naturally in 
opposite electrical states, may have these states suf¬ 
ficiently e.talted to give them an attractive power 
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superior to the cohesive force opposed to tlieir uni- 
on ; when a combination will take place which will 
be more or less encrg;rtic, as the opposed forces are 
more or less equally balanced. Again-, when two 
bodies, repellent of each other, act upon a third 
with diflerent degrees of the same electrical energy, 
the combination will be determined by the degree ; 
or<< if bodies having diflerent degrec.s .of the same 
electrical energy with resjicct to a third, have like¬ 
wise different energies with respect to each other, 
there may be such a balance of attracting and repel¬ 
ling forces as to produce a triple compound ; and 
by the extension of this reasoning, complicated che¬ 
mical union may be eu.sily explained. 

“ Whenever bodies brought by artificial means 
into n high state of ojijiosite electricities arc made 
to restore the equilibrium, heat and light aie thl 
common consequences. It is perhaps .in additionae 
circuni.stance in favour of the theoi y to state, that 
heat and light are likewise the results of all in¬ 
tense chemical action. And as in certain forms of 
the Voltaic battery, where large quantities of elec¬ 
tricity of low intensity act, heat without ftght is 
produced ; so in slow chemical coiiihinations there 
is ail increase of temperature without any luminous 
appearance. 

“ The effect of heat in producing combination 
may he easily explained according to these idea.s ; it 
not only gives more freedom of motion to the parti¬ 
cles, but in a number of cases it seems to exalt the 
electrical energies of bodies;—glass, the tounnaline, 
sulphur, and some others, afford familiar instances 
of this latter species of energy. 

“ In general, when the diflerent energies are strong 
and in perfect equilibrium, the combination ought 
to be quick, the heat and light intense, and the new 
compound in a neutral state. This would seem to 
be the ease in the combination of oxygemand hydro¬ 
gen, which form water, a body apparently neutral 
in electrical energy to most others ; and also in the 
rircnmstauces of the union of the strong alkalies 
and acids. But where one energy is feebli, and the 
other strong, all the effects must be less vivid ; and 
the compound, instead of being neutral, uuglit to 
exhibit the excess of the stronger energy. 

“ The grand principle thus developed may enaVle 
us to obtain new and useful indications of the com¬ 
position of bodies, by ascertaining the character of 
their electrical energies ; and we now find, in roo.st 
modern works of Chemistry, that bodies are ar¬ 
ranged according to their natural electrical rela¬ 
tions ; and are said to be Electru-po.sitivic, or 
Ei.kctro-nehativk, according to their polarities. 
The advantage of such an arrangement must he 
freely acknowledged, for it has been the means of 
establishing analogies of the utmost importance in 
chemistry, of which “Some striking examples are 
adduced in a subsequent part of the work under 
review, where a general view is taken of the revolu¬ 
tion which chemical science has undergone during 
the investigations of Davy, and contemporary phi¬ 
losophers. 

After some farther enquiries into the theory of 
the Voltaic pile, to which an illusion has been al¬ 
ready made, the author offers additional reasons for 
supposing the decomposition of the chemical men- 
strud essentifil to tfie continued electro-motion of 
the p&; and if the fluid medium could be a sub- 
ktanciK incapable of decomposition, there is every 
reasoirto believe the equilibrium would be restored, 
and the motion of Electricity cease. Having shown 


the effects of induction, in iucreasiug the electricity 
of the opposite plates, he arrives at the important 
conclusion, that in a VoKaic arrangement the inten- , 
.vi7y of the Electricity increagen with the number, 
hut the quantity with the size of the plates. A the¬ 
ory which was subsequently confirmed by the expe- 
remeiits of Mr. Children. * 

“ The paper concludes with ‘ some general illus¬ 
trations and applications of the foregoing facts and 
principles,’ and which the author thinks will/eadily 
suggest themselves to the philoso[diieal enquirer. 
They offer, for instance, very easy methods of se¬ 
parating acid and alkaline matter, where they exist 
I* in combination in mineral substances : and, in like 
manner, they suggest the application of electrical 
I'owgrs for effecting the decomposition of animal 
and vegetable bodies. 

‘ ‘ On exposing a piece of muscular fibre to the 
action of the battery, he found that potash, soda, 
ninnionia,'Iime, ami oxide of iron, w#re evolved on 
the negative side, and I he three mineral, together 
with tlie pho.sphoric, acids, were given out on the 
positive siile. 

‘‘A laurel leaf, similarly treated, yielded to the 
negative vessel resin, alkali, and lime ; while Jn the 
jiositive one ^ere collected a clear fluid, wliihh had 
the .smell of peaeli-lilossonis, and^wliich, when neu- 
tralizeil by potash, gave a blue-green preci])itate to 
a solution of sul[ihate of iron, so that it must have 
contained Pru-mc Acid. 

“ A small pl.ant of mint, in a state of healthy 
vegetation, on being made the medium of conueelion 
in tlie battery, yielded potash and lime to the water 
negatively electrified, and acid to that positively 
electrified. The plant recovered after the, process ; 
but a similar one, that had been clcctritied duruo; a 
longer period, faded and died. 

“ Tliese facts would seem to show, that the elec¬ 
trical powers of ileeompositiun even act upon veget¬ 
able iii.-itter in its living condition ; and phenomena 
are not wanting to show that they ojierate also on 
the system of living animals. M’hen the fingers, 
after having been carefully washed with puie water, 
are brougiitin contact with tbi.s fluid in the positive 
part of the circuit, acid matter is rapidiy developed, 
having the ehar^terof a mixture of muriatic, phos¬ 
phoric affd sulphuric acids ; and if ii similar tiuilbe 
made in the negative part, fixed. alkaline matter is 
as quickly developed. ‘ ^ 

“ Davy thinks that the acid and ^kaiine taste 
pro4uccd upon the tongue during galenic experi¬ 
ments, depends upon the decomposition ( . 
line mutter contained in the living animal substance, 
and perhaps in the saliva; and he farther observes 
(hat, as acid and alkaline substances are th'^s evi¬ 
dently capable of being separated from their combi- 
iiat.uns in living systems by electrical powers there 
is reason to believe that, by converse methods, tiie^ 
might also be introduced into the animal economy, 
or made to pass through the animal organs ; and 
the same thing may be supposed of ii^tullie oxides ; 
and that these ideas ought to lead to some new in¬ 
vestigations in Medicine and physiology. 

“ He thinks it by no means improbable, that the 
electrical decomposition of the neutrah salts, in 
ferent cases, may admit'of economical applications ; , 
and that well-burnt charcoal and plumbago, or 
charcoal and iron, might be made the exciting {lowers 
for such a purpose. Such an arrangement, if erected 
upon a scale sufficiently extensive, with the medium 
of a neutro-saline solution, would. In his opinion, 
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ptodure large <|uautitie.s of acids and alkalies with 
very little trouble or expense. 

“ Alterations in chctnieal equilibrium are con- 
Sstantly taking place in Natufc, and he thinks it pro¬ 
bable jthat tile electric, influence, in its faculties of 
decomposition and transference, may considerably 
interfere with the chemical changes occurring in 
dilferent parts oftiur system. 

“ The electrical appearances which precede earth¬ 
quakes and volcanic eruptions, and which have been 
(lescributl by the greater number of the observers of 
these awful events, admit also of easy explanation 
on the principles .that have been stated. 

'* Besides the cases of sudden and violent change, 
he considers there must be constant and tranquil 
alterations, of which electricity, produij^'d in the in¬ 
terior strata of the globe, is the active cause : ^us, 
whgre perilous strata mid strata of coal.blende oc¬ 
cur,—where the pure metals or the siilphuret arc 
found in contact with each other, or with any con¬ 
ducting substi^ccN,—and where different strata con¬ 
tain different saline menstrua, he thinks electricity 
must be continually manifested; and it is proba¬ 
ble that many mineral formations have been materi¬ 
ally influenced, or even occasioned, by its agencies, 

“ Ig an experiment whicli he; performed of elec¬ 
trifying a mixed solution of the muriates of iron, 
copper, tin, and cobalt, contained in a jiositivc ves¬ 
sel, all the four oxides passed along the connecting 
asbe.stus into a positive vessel filled with distilled 
water, while a yellow metallic crust formed on the 
wire, and (he oxides arranged themselves in a mixed 
state around the hast' of it. 

“ In another experiment, in which carbonate of 
cojipcr was diffused through water in a state of rai- 
, nute division, and a negative wire was jilaced in a 
sncall perforated cube of zeolite m the water, green 
crystals collected round the cube ; the particles not 
being capable of penetrating it. 

“ By a multiplii'ation of sucli instances, Davy re¬ 
marks, that the electrical power of tran-sferenco may 
be easily conceived to ap|)ly to the explanation of 
some 0 / the principal and most mysterious facts in 
gi'ology; and by imagining a scale of feeble powers, 
it would be easy to account for the asAicution of 
the yisolubll; metallic and cartliy compounds con¬ 
taining acids. 

“ ‘ Natural cleetrieity,’ observes our pflllcsopher, 

‘ has hitherto bem little investigated, except in the 
case of £ evidenP and powerful concentration in the 
atmosj^re* Its slow and silent operations in 
every jiar^ of the surface will probably be found 
.mafriflSfcicdiatcly and importantly connecteu with 
the order and economy of nature; and investiga¬ 
tions on this subject can hardly fail to enlighten our 
philosophical systems of the earth, and may possi¬ 
bly place new powers within our reach.’ 

“Th*s concludes one of the most masterly and 
T!bwe#ful productiens of scientific genius. I may 
.perhaps have been considered prolix in recording 
the progressive researches by which he arrived at 
his results; ^ut let it be remembered, that the great 
fame of Davy, as an experimental phi'osopher, rests 
upon this single me^noir; and though the secondary 
results to be hereafter considered, may be more 
ddiizling t(f ordinary minds, vet in the judgment 
of .every scientific observer, they must appear far 
less gloriou4 than the discovery of the primitive 
Iqw^ Let me ask whether Sir Isaac Newton ijpes 
not deserve greater fame for his invention of flux¬ 


ions, than for the calculations performed by the 
application of themI do not hesitate in com¬ 
paring these great philosophers, since each has en¬ 
lightened us by discoveries alike effected by means 
invented by himself. Not only did both unlock 
the caskets of Nature, but they had the superior 
mer4t of planning and constructing the key. 

“ I chidlcnge those, who have carefully followed 
me through Jhc details of the prfteding memoihi^o 
.show a single instance in which accident, so mainly 
contributory to former discoveries in electricity, had 
ar.v share in cundueting its author to truth. Step 
by step did he, with philosophic caution and un¬ 
wearied jierseverance, unfold all the particular 
phenomena and details of his subject; his genius 
then took flight, and with aii eagle’s eye caught the 
plan of the whole.—A new science has been thus 
created; and so important and extensive are its ap¬ 
plication, so boundless and sublime its views, that 
we may fairly anticipate the fulfilment of those pro¬ 
phetic words of Dr. Priestly, who, in the preface to 
his History of Klectricity, exclaims—‘Electricity 
seem to be giving us an inlet into the internal 
structure of bodies, on which all their sensible pro- 
jicrties deiiend. By pursuing this new light, there¬ 
fore the bounds of natural science may possibly be 
extended beyond what we can now form any idea 
of. New worlds may open to our view, and the 
glory of the great Hir Isaac Newton himself, and all 
his eontcraporaries, be eclipsed by a new set of phi¬ 
losophers, in quite a newfleld of speculation. Could 
that great man revisit the earth, and view the ex¬ 
periments of the present race of electricians, he 
would be no less amazed than Roger Bacon, or 
Sir Francis, would have been at his.’ In our turn 
we may ask, what would be the astonishment— 
what the delight of Ur. Priestly, could he now 
witness the successful results of Voltaic research ? 
—and wha# would he say of that mighty genius who 
has demonstrated the relations of electrical energy 
to the general laws of chemical action ? It was 
his good fortune to have witnessed the discovery 
which identified electricity with the lightning of 
the thunder cloud: what would he have said of 
that which identified it with the magnetism of the 
earth ! Of this at least we may be certain, that he 
would have expunged from his history the passage 
in which he observes—‘ Electrichl discoveries have 
been made so much by accident, that it is more the 
powers of nature, than of human genius, that excite 
our wonders with respect to them,' ” 

IMPROVEMENTS IN THE MANUFACTURE 
OF CORK AND OTHER STOPPERS. 
CiiAHi.Ks Hancock, of Orosvenor-placc, has lately 
obtained a patent for certain improvements in cork 
and other stoppers, and a new composition or sub¬ 
stance which may be uscd*RS a substitute for, and 
in preference to, cork ; and a method or methods 
of manufacturing the said new composition or sub¬ 
stances into bungs, stoppers, and other useful ar¬ 
ticles. 

This invention consists. Firstly, in manufacturing 
cork and other stoppers, and useful articles, of a 
composition formed partly of cork, or wood saw¬ 
dust, and partly of caoutchouc, or a vegetable ex¬ 
tract recently introduced from the East Indies, 
coiled ffutia percha, (and soaietime*yuffa iuban), 
or a mixture of caoutchouc and gutta percha, or a 
mixture of glue and trecale. Secondly,—in manu- 
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facturing <'ork mul oilier stoppers, and arti¬ 

cles, by coiinectin:' the above eoniposition, when in 
the state of liloeks or sheets, with similar bloeks or 
sheets of eaoiitehoiic, or gutta percha, or caoutehouc 
and gutta pereha comliined. ^ Thirdly,—in inanu- 
f.ieturing cork and other stoppers, and useful arti¬ 
cles, partly of pieces of cork, and partly of piecen of 
the composition, ^r of eaoutdiouc, or caoutchouc 
and gutta jiercha combined ; or whoUy of pieces 
of cork, connected together by caoutchouc, or gutta 
percha, or caoutehouc and gutta percha combined, 
or some otlier suitable cement. Fourthly, — in 
manufacturing cork and other stoppers, and useful 
articles, by making the interior body of the article 
of cork, and coati 'g it externally, either wholly or 
partially, with the composition, or with a mixture 
of ground cork and any suitable nil or varnish, or 
with caoutchoue, or gutta percha, or caoutchouc and 
gutta percha combined. 

When the eomposition is made of cork and caout¬ 
chouc, the cork is rasped or ground to powder, and 
added, in suitable proportions, to the eaoulrlionr, 
which has been brought to a fluid stale ; the mix¬ 
ture is then transferred (o moulds, of the size of the 
required articles, and left to solidify : if wood saw¬ 
dust is substituted for the cork, the same piocess is 
followed. 

The gutta percha may be used (either alone, or 
combined with caoutehouc) in it.s native hr|uid state, 
or a solution of it may he obtained by the onliniiry 
mode of dissolving caoutchouc ; or instead ot mix- j 
ing the ground cork or saw-dust wll h the caoutchouc j 
or gutta Jiercha in a fluid state, the mixture may be i 
effected by mastication, in the ninehiiies enijdoyed | 
for that purpose by nianufactiirers of caoutehouc ; • 
the combined matters are then placed in large 
moulds (for the purjiose of forming blocks, which 
arc afterwards to he cut into stopprrrs or other ar- 
ticle.s), or in moulds of a projier size atn\ shape for 
jirodiicing the required articles, and left to solidify. 
When glue and treacle are used, they are melted in 
a common glue-pot, and the ground coi k or saw¬ 
dust being then added, the itiixture is jdaced in 
moulds, as before. 

Gutta percha may be made into sheets or blocks 
by the ordinary mode of treating caoutchouc ; and 
sheets or blocks may also be made, in the. samt 
manner, partly of gutta jiercha, and partly of caout¬ 
chouc. The sheets or blocks, thus jirodiiced, arc 
jilaced in a sheet-cutting inacliiiie, of l-lic kind gene¬ 
rally emjiloyed for caoutchouc, and cut into strips, 
which are again divided into jiieces of suitable di¬ 
mensions fur the articles inti nded to be made. 


In making ardelcs jiaitly of cork, and partly of 
the comjiosition (or of c.-ioutchouc, or gutta jiercha, 
or caoutehouc and guttij,percha combined), the lat¬ 
ter may be attached to the former either at top cr' 
bottom, or both ; the cement preferred to be used 
for connecting the pieces togetner, is a solution of 
caoutehouc, or gutta jiercha, or the two combined. 

To make stoppers wholly or chiefly of jiieces of 
cork, the pieces arc laid one above the other, and 
cemented together with a solution of caoutchouc, or 
gutta Jiercha, or other suitable cement. 

The jiatentee claims. Firstly,—•'he new compound 
or substance above described ; and the'employment 
of the same in any of the states, and according to 
any of the mclhoils, aforesaid, in the manufacture 
of cork and other stoppers, and useful articles; con- 
finiiig his claim, ns regards caoutchoue, to tlic use 
of the same in eomhination with gutta jiercha, or 
when alone eombiiied with ground cork or wood 
saw-dust, for the jiurjiose of heing„itiauufac(ured 
into cork and other stoppers. .Secondly,—the em- 
jiloyment of gutta pereii, , in any of the states, and 
iieeordiiig to any of the methods aforesaid, in the 
manufacture of cork and other stopjiers, and useful 
articles. Thirdly,—the manufacture of cork and 
other stoppers, ami useful articles, of eominoi. cork, 
eased or coaN.d with the said new eomposition, or 
with a mixture of ground cork .iii.l any .suilahle oil 
or varnish, or with caoulchonc alone, or gutta per- 
clia alone, or with a mixture of eaoutehoiie and 
giilta pereha; excepting .ilways, stojipers made of 
tiliroiis materials, m so f.ir as ri'gards the appliea- 
tion thereto of eaontehoiie alone. 


VARIKTIICS. 

E.rplonivp Harpoon .—A patent has been tak'en 
out at New Hedford, United .States, for a harpoon 
of a new kind. It contains a quantity of fulmina¬ 
ting powder in the iron, which exjilodes from pres¬ 
sure when the harjioon strikes the whale, ami is ex- 
jiected to kill tlie animal by the shock. 

Hoir to make Sugar out of Sairilvxt ,—Mix (he 
sawdust of hardwood with strong sulphuric acid ; 
and when the mixture has hetome rlear, saturate 
the acid with chalk, strain oil' the liquYil, and iva- 
jioiate It t^j dryness, A substance will thus be ob¬ 
tained very like gum arable ; and if this gummy 
substance be treated again with suliihii'u; acid, 
It Will be converted into sugar susceptible f''granu¬ 
lation. .Sugar may lie oblained fioin rags and from 
starch by the same pioce.ss , liut for e,;onomical 
uses sawdust IS the preferable material, 


At the suggestion of sevm'al Correspondents we have been induced to adopt a Uiore 
modern style in binding the present volume of this Magazine, which is now ready, ' 
bound in geranium coloured cloth, ornamented on the side with gold, pi Ice 8s.' 

Covers finished as above for Binding may also be had of the Publisher, price Is. 
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